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ITH remarkable speed the Pan American 

Airways is completing numerous new air- 
ports in Mexico, Central and South America and the 
West Indies. The forging of this vital chain of air- 
ways will have an important part in the conduct of 
the war. It will assist in smashing Axis strategy. 

In the construction of these airports several mil- 
lion feet of cable were used for power, communica- 
tion, boundary, runway, beacon, landing, flood and 
search lights. A substantial portion of this cable 
is HAZASHEATH, a tough, long-lived rubber com- 
pound, closely resembling a solid truck tire in its 
strength and wear-resisting features, and serves 
both as an insulation and protective covering. It 
resists moisture, chemicals, heat and rough handling. 
It eliminates the necessity for lead or other metal 
coverings and their common troubles such as in- 
duced sheath losses, electrolysis, corrosion, crys- 
tallization and the lack of flexibility. The rugged 

HAZASHEATH non-me- 
tallic sheath eliminates 
complicated fibrous 
coverings, or metal 
tapes which make splic- 
ing a tedious, time-con- 
suming job, requiring 


expert workmanship. | 

HAZASHEATH, be- | 
cause of its high rubber | 
content sheath, is not 
now available. After 
the war it will again be 
available and improved |, 
in many ways. In the | 
meantime, and for pro- 
jects associated with 
the prosecution of the 
war, we can supply 
other Hazard cables, 
protected with less critical | raiaieélade. that for years 
have given meritorious service for airport and street 
lighting. Ask us for particulars. 

The completion of these airports will add another 
chapter to aviation’s history and the important part 
it is playing in this global war. And later these same 
airports will become stepping stones that form the 
post-war highways to 
commerce and com- 
munication between 
the good neighbors of | 
the Americas. 


HAZARD INSULATED WIRE WORKS 


DIVISION OF THE OKONITE COMPANY 


HAZARD W 


Electrical Wires and Cables 


Photographs courtesy Pan American Airways 


Salvage Your Scrap — Buy U. $. War Bonds 
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TILITIES have found that one gang, 

with Electroline Steel Duct-Rodding 
Equipment, can make a half-hour job out 
of one that formerly took two gangs two 
weeks with old-style equipment! 


In consequence, they have made amaz- 
ing savings in labor cost alone. Add to this 
lower first cost, the lower handling cost, 
and longer life . . . then you have their 
reason for adopting Electroline’s speedy, 
economical Duct-Rodding Equipment. 


The construction is simple 
and trouble-free, yet affords 
the outstanding advantages 
of easy, efficient rodding and 
great durability in service. 


i 


You can turn days into minutes, too— 
by speeding up installation and cutting 
costs with Electroline Duct-Rodding Equip- 
ment. Get full details and prices... 
write for a copy of descriptive Bulletin 939. 


Sai e = 


Oa be ae ae rae 
and Leader fittings meet 


one Oe O53 55 
Pick-up 


Right, Electroline Steel Rodding Equip- - 
ment feeds easily around the bends, 


Below, Leader locked in Pick-up for 


either push or pull. 
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INSULATED WIRES AND CABLES ON THE . . 


It is said that the output of eighteen workers on the “industrial 
front” is required to supply the needs of one man on the fighting front. 
To keep up with the increasing demand of our expanding military 
organization many non-essential industries have had to change over to 
essential production of war materials. All industrial output has been 
speeded up and plant equipment is in operation twenty-four hours a 
day, every day in the year. The importance of the “industrial front” 
in the present emergency cannot be denied. 













Insulated wires and cables have an important place in both mili- 
tary and industrial activities. Army and Navy requirements are seem- 
ingly unlimited. On the “industrial front” much additional power dis- 
tribution, lighting, control and communication are needed because of 
change-over and increased activity. These heavy demands come at a 
time when the raw materials used in insulated wires and cables are 
searce and hard to get. 










Regulations controlling the use of copper, rubber and other vital 
materials have seriously interfered with production but most of the 
regular lines of Simplex insulated Wires and Cables are available to 
you if you need them for essential war work. They necessarily con- 
form to conservation regulations but they retain the qualities that in- 
sure satisfactory, dependable performance and are entirely suitable for 
the rough-and-tumble use and abuse of “industrial front” activities. 















ne i oan. . 











Simplex Wire & Cable Co., 79 Sidney Street, Cambridge, Mass. 
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strial Self-cleaning HI-PRESSURE CONTACTS. 

front. Jaw and terminal one piece casting. 

litary Few, rugged, non-ferrous parts. Simple, 

ae easy oRetRire®: AIR BREAK SWITCHES 
Modern anti-friction bearing. Control 

; been crank has adjustable limits. 

urs a Slotted cap insulators can be any recognized Lr 

front” make. ’ if a 


Four half-inch bolts. “TC” clamps furnished 
up to 3/4 inch I. P. S. 
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gned primarily, as an airbreak switch, the Type 
opens with a wide gap between horn tips. The first 
ation of Hi-pressure Contacts was on this type. 
* in voltage ranges from 7500 to 69,000 inclusive, 
in ampere ratings of 400 and 600. Complete data 
Nin R&IE Bulletin No. 1331. TESTING DEVICES 


RAILWAY ano INDUSTRIAL ENGINEERING COMPANY, GREENSBURG, 


IN CANADA—Eastern Power Devices, Ltd., Toronto 





IT'S A BIG FORWARD STE 
NEW ELECTRO-COOLER THA 
ALLIS-CHALMERS POWER 


Here’s a Typical Example... 


17,000 kva 
16,000 
15,000 
14,000. 
13,000 


12,000 


Ready for shipment—40,000 kva 
transformer equipped with new 
ELECTRO-COOLERS. Built with 
new ELECTRO-COOLERS, trans- 
formers require 25% less cop- 
per and steel than formerly! 


= 


Chart shows effect of adding new ELECTRO-COOLERS to one of a bank of three 132 kv 
power transformers. Rated at 10,000 kva self-cooled, its ELECTRO-COOLED rating is 16,667 


Easy to install! There is no need 
kva. Thus total bank capacity is jumped from 30,000 to 50,000 kva. 


even to drain insulating oil if 
transformer in service has this 
standard radiator valve. 
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% New transformers built with 
ELECTRO-COOLERS use 25% less copper 
and steel than formerly, cost less! 


Ta sluggish thermo-syphon flow 
of insulating oil through radiators 
of existing power transformers isn’t fast 
enough! Heat is dissipated so slowly 
that capacities can’t be upped important- 
ly—and Uncle Sam needs more power 
today — fast! 
_That’s where Allis-Chalmers’ new 
ELECTRO-COOLER enters the picture... 
By accelerating the flow of oil with 
pump action — and by forcing cooling 
air over radiator surfaces — ELECTRO- 
COOLERS permit transformer capacities 
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to be jumped by as much as 20-60%! 

Important to system planners is the 
fact that the new ELECTRO-COOLER is 
far more than a war-born expedient. 
It's the coming thing in forced-oil cool- 
ing . . . a wartime investment with a 
great peacetime future! 

Motor and pump are built on one 
shaft and in one frame for greater 
strength. They're se/f-lubricated! 

There are vo stuffing boxes! 

To reduce possibility of oil leaks or 


seepage, every ELECTRO-COOLER is fac- 


3, 1943 


1 IN FORCED OIL COOLING— 
JUMPS CAPACITY OF MOST 
1 TRANSFORMERS 20-60%! 


% Allis-Chalmers ELECTRO-COOLERS 
can step up capacity of most trans- 
formers now in service by as much 
as 60%, Installation is simple! 


t% New ELECTRO-COOLER is self- 
contained and self-supporting... 
employs no stuffing boxes... is 
self-lubricating. Here’s forced-oil 
cooling at its newest and finest ...a 
sound long-term investment! 





Highlights of 
New Electro-Cooler 


sily installed or removed. If 
transformer has radiator valves, 
there is no need even to drain 
the insulating oil! 


actory assembled! ELECTRO- 
COOLER shipped as a complete 
unit — saving time in field, 


No glands or stuffing boxes! Oil 
drips, air bubbles eliminated, 
No packing to fix. 


Dnly one shaft! Motor and pump 
are designed as a complete unit 
— in one frame. 


implicity! The 3-phase squirrel 

cage motor has no starting 
brushes, commutator or other 
such wearing parts. 


Self-lubricated motor and pump 
are totally oil-immersed. 


igh-pressure testing eliminates 
possibility of oil leaks. 
Self-contained and self-support- 
ing! No foundations, nor pip- 
ing, nor connections needed! ~ 





tory-tested at 50 pounds pressure. (Max- 
imum working pressure is only a few 
pounds!) 

Yes, maintenance is at a minimum— 
and installation is simple, too .. .« 

New foundations are not required. 
ELECTRO-COOLERS are self-contained 
and self-supporting, take little room. 

If your transformers are peak-loaded 
—and you still face increasing loads— 
get in touch with our nearby office for all 
facts about the new ELECTRO-COOLER. 


ALLIS-CHALMERS, MILWAUKEE, WIs. 
A 1601 
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1. Conserve by strategic 


selection, application and use of 
electrical equipment. 


EXAMPLE 

Various accessories will produce large 
increases in capacities of existing equip. 
ment, with a small use of critical materials. 
For instance, either air-cooling or oil- 
circulating equipment can increase trans- 
former capacities up to 30%. Use of both 
can add as much as 60%. 


2. Conserve .,, ii:. 


ing new developments that reduce 
need for critical materials and 
man-hours. 


EXAMPLE 
Hipersil*—a new electrical steel—in- 
creases the flux-carrying capacity of trans- 
former and similar cores, large and small, 
up to 35%. Weight and amount of critical 
materials can be reduced as much as 50%. 


3. Conserve ,, ati: 


ing available facilities for prevent- 
ing breakdowns and reducing 
machine outages. 


EXAMPLE 
“Maintenance Hints” — a complete, 
pocket-size manual covering recommended 
upkeep practice for electrical apparatus— 
—is a maintenance help available without 
charge. Check your Westinghouse repre- 
sentative for copies. 


4. Conser We iy utiiz 


ing materials which in many cases 
can replace critical materials and 
do a better job. 


EXAMPLE 
Prestite—a new pressure-molded porce- 
lain which can be solder-sealed to metal— 
is replacing bushing assemblies requir- 
ing rubber or gaskets to keep out mois- 
ture, in many types of electrical apparatus, 


all sources of salvageable scrap. 


EXAMPLE 


Systematic planning can uncover many 
ways of reclaiming worn equipment and 
waste material. Samples of salvage forms 
and organization charts in use in West- 
inghouse plants will gladly be made avail- 
able on request. 


*Registered trademark, Westinghouse Electric 
& Mfg. Co., for HIgh PERmeability SILicon steel. 
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WY. wanted the sturdiest, 
most durable non-metallic reflector 
we could get for the MILLER 50 
Foot CANDLER and 100 Foot 
CANDLER. 

After testing many materials, we 
selected Masonite Reflector Board. 
It was developed especially for use 
as a reflector and provides the 
qualities of strength and perma- 
nency that Miller Products always 
have. Next, we treated it with 
IVANITE, an exclusive finish de- 
veloped right here in our own plant. 
The result? A rugged, light-weight, 
easy-to-handle reflector with a dur- 
able high reflection factor .. . plus 
conspicuous savings of precious 
steel for Uncle Sam. 


Fluorescent, Incondescent 
Mercury Lighting Equipment 


OIL GOODS DIVISION 
Domestic Oil Burners 
and Liquid Fuel Devices 


That’s typical of the mechanical 
ingenuity behind the MILLER Con- 
tinuous Wireway Fluorescent Light- 
ing System. It’s the kind of engi- 
neering that provides such proven 
user-benefits as low installation 
cost, daylight efficiency, easy main- 
tenance, complete mobility. (Check 
column at right.) And it makes 
MILver 50 Foot CAnpLer or 100 
Foot CANDLER the ideal lighting 
system for today’s war needs, to- 
morrow’s shift to new products or 
changed plant layout. 


Your nearby MILLer field engineer 
can discuss these good things in 
terms of your specific interests. Call 
him in today, or write us direct. 


THE MILLER COMPANY - MERIDEN, CONNECTICUT 


Phosphor Bronze and Brass 
in Sheets, Strips and Rolls 


WAR CONTRACTS DIVISION 
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ROLLING MILL DIVISION 


CHECK THESE MILLER 
FLUORESCENT FEATURES 


INSTALLATION SAVINGS —Mu.er’s 
CONTINUOUS WIREWAY contains all wiring 
and necessary auxiliaries—MILLER’sS 
flanged top channel permits clamp strap 
attachment at any point for quick mount- 
ing or hanging to any type superstructure. 


DAYLIGHT EFFICIENCY — Adequate, 
productive, modern lighting for your 
specific plant needs, evenly distributed 
to every working surface. 


EASY MAINTENANCE —new durable, 
light-weight reflectors of MASONITE Re- 
flector Board with exclusive IvANITE 
finish are easy to handle and keep clean 
—demount simply and quickly, can even 
be handled by women workers. 


COMPLETE MOBILITY —entire rows 
of units are easily moved—units in rows 
can be cut out readily. 
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Equipment for Combat 


O see in the dark and to see at a greater distance 

..-to push back the clouds and fogs of ignorance 
has been since the beginning of time one of man’s 
greatest aspirations. 

Spurred by war, the scientific laboratories of the 
nation are making tremendous strides toward meet- 
ing this aspiration. 

In every branch of the services our fighting men 
are now armed with electrical devices which en- 
able them to pierce the black of night, the depths 
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of the ocean and the clouded skies. Already much 
of our success over our enemies on land, sea and in 
the air has been achieved through the use of these 
“electrical cats.” 

The peacetime possibilities of these devices 
which pierce the darkness are limitless. 

In the very forefront in the design and manu- 
facture of these developments stand Western 
Electric and its engineering organization, the Bell 
Telephone Laboratories. 


Western Electric 


IN PEACE...SOURCE OF SUPPLY FOR THE BELL SYSTEM. 
IN WAR...ARSENAL OF COMMUNICATIONS EQUIPMENT. 
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ONE OF A SERIES OF SUGGESTIONS TO AID PRODUCTION 


ONE OF A SERIES OF SUGGESTIONS TO AID PRODUCTION 





BETWEEN OILINGS, THIS 
OIL FILM MUST PROVIDE 
“BOUNDARY LUBRICATION” 


SOLVE 


Save Production Time Here! 


PROBLEM: That red film of oil you see on the 
journal above is ample—at the time 

the bearing is oiled. But before the next applica- 
tion, the oil will drain off. Just a tissue-thin film 
— boundary lubrication — will remain. If you use 
ordinary mineral oil the film may not stand up. 
Metal-to-metal contacts between journal and bear- 
ing may result. Bearings fail. Im- 

portant machines stop producing. 


A NSWER: There is an oil specially made to meet 

this problem. It is called Gargoyle 
Vactra Oil. It has an extremely tenacious, persis- 
tent film that resists wiping action and rupture 
even when a film of microscopic thickness remains. 
Wear, temperature rise and power consumption 
are minimized with an extremely small supply of 
this oil. You are assured dependable operation and 
economy, too. 


SOCONY-VACUUM OIL COMPANY, INC.—Standard Oil of N. Y. Div. * White Star Div. Lubrite Div. » Chicago Div. 
White Eagle Div.e Wadhams Div. Southeastern Div. (Baltimore) * Magnolia Petroleum Co. * General Petroleum Corp. 


HOW TO 


Operating Problems 





| 
| 
| 
| 
| 
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Air Conditioning adds a New Limension 


Originally, people thought of air condition- 
ing only in terms of temperature. It cooled 
the air on a warm day. Temperature was 
air conditioning’s first dimension. 


Then came a second dimension. . . move- 
ment. Air had to be moved ... under control. 


Then a third dimension . . . humidity... 
control of the amount of moisture in the air. 


Then, air conditioning took on a fourth 
dimension . . . dust exclusion. 


And now, air conditioning is cooperating 
in an important new field . . . controlled air 
pressure. This is needed for the testing of 
men and equipment under the conditions of 
stratosphere flying. 


Today, air conditioning faithfully repro- 


duces exact climates ... from the parched 


heat of the Sahara to the frigid cold of © 


Northern Russia. The equipment that does 
this must be more flexible, more compact 
than ever before... with precise control 
of temperature and humidity. 


This equipment...from General Electric 
.. speeds up America’s war effort. When 
peace comes, this improved air conditioning 
will become available for many new uses. 


Then, as now, look to General Electric as 
the outstanding supplier of up-to-date air 
conditioning and industrial refrigeration 
equipment of all kinds. 


Air Conditioning and Commercial Refrig- 
eration Department, Division 434, General 
Electric Company, Bloomfield, New Jersey. 


Cn 7, lit¢ ° by 


GENERAL @ ELECTRIC 
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* * *” BUY 


onduction-ifyped wood Lins can sté 


you through the ste! SHhllige 


Topay's radically changing power de- 
mands have made it desirable for many 
companies to re-build or re-locate distribu- 
tion lines. For such work, the conductor may 
be salvaged and the problem of 
scarcity then shifts to other ma- 
terials... Among the most scarce 
are steel insulator pins. Their 
lack of availability has stopped 
work on many necessary lines... 
Here is a workable substitute 
for steel pins: a common wood 
pin dipped in O-B Conduction Paint. Tests 
have been conducted to prove that this ar- 
rangement possesses all the necessary elec- 


trical characteristics of steel and will remain 





serviceable for five or ten years, when per- 
manent replacements can be made...Don’t 
misunderstand us, we’re not promoting wood 
in preference to steel pins as a permanent 
policy. We are merely offering 
a practical means for getting 
through the present emergency 
if steel cannot be obtained... 
Laboratory work on which these 
suggestions are based was done 
by O-B and, naturally, with O-B 
pintype insulators. It covers 
the range of voltages up to 69 Kv. With 
O-B insulators, we know the plan is thor- 
oughly workable. With them, you may have 


the same assurance of satisfactory results. 


Chto Puts 


MANSFIELD, OHIO 
Canadian Ohio Brass Co., Ltd., Niagara Falls, Ontario 


MORE 






WAR 


BONDS * * * 
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AND STAYS THAT WAY! 


PORCELAIN is naturally endowed with effective 
protections against the enemies of bushing life. It has 
permanent durability. It starts good and stays that way. 





PORCELAIN is perfectly moisture-proof--a vital 


quality and an exclusive one among present insulating 
materials used for internal dielectric in bushings. 


PORCELAIN cannot carbonize or burn--stray 


leakage or charging currents will not carbonize its sur- 
face and set up internal break-down paths. 





changeless materials known. It is an excellent insulating 
material to start with and it stays that way. 


J PORCELAIN is one of the most everlasting and 


. 
ene 


Durable from every standpoint, porcelain is used inside as well as 
outside in all O-B bushings. This puts a tough insulation where 
there’s a tough job to do. Only in O-B bushings can you get 
porcelain internal dielectric, suited by Nature to do its job best. 





2409-H 


Ceo Bittbd. 
MANSFIELD, OHIO 
Canadian Ohio Brass Co., Ltd., Niagara Falls, Ont. 


F 
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Frictiouless Motors 


DEPEND UPON SKF BALL BEARINGS 


@ Built by THE MASTER ELECTRIC CO. 


Here’s a simple scene, as plain and American as apple 
pie. Could be in any war plant in a hundred U. S. 
towns. But there’s something mighty unusual, 
and mighty important, about it just the same. 
All the way down the line motors are busy turn- 
ing wheels that produce weapons for the armed 
forces. Friction cannot stop them. For on 
their shafts—keeping the original air gap, 
taking combined radial and thrust loads, 
insuring long motor life, and eliminating 
electrical troubles—are SSF Ball Bear- 

ings. It is to keep Friction away from 

the War Effort that SSF Bearings— 

and the men, women and machines who 

make them—are 100% dedicated. £219 


BALL AND ROLLER 
BEARINGS 


SKF INDUSTRIES, INC., PHILA., PA. 
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THE NEW “MEGGER”’ INSULATION TESTER--- 


* By special arrangement 
uith the original makers 
of the ““Megger” Testing 
Sets, our new instrument 
carries the U. S. regis- 
tered trade mark name 
“MEGGER.” 


JAMES G. BIDDLE CO. . 1211-13 arcH STREET - PHILADELPHIA, PENNA. 
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The first U.S.-made “Megger” Instru- 
ments for testing electrical insulation 
resistance are now being built in our 
Philadelphia factory and we expect to be 
in full production by about June 1st of 
this year. 

These new “Megger” testers are of the 
same hand generator and direct reading 
ohmmeter type, and the same high qual- 
ity, as our time-tested “Meg” and “Super- 
Meg” instruments, which are so well- 
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known for their great ruggedness and 
durability. They are housed in molded 
cases of high impact-strength plastic 
material. 

Our manufacturing facilities are com- 
plete, and we now offer these new U.S.- 
made “Megger’”’ testers for delivery as 
soon as your priority and our expanding 
production will permit. We invite your 
orders for them. Write for new Bulletin 
Number 1735-W. 

















. ; 
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WESTINGHOUSE NOFUZE BREAKERS ARE ON ACTIVE DUTY— 


NOFUZE “DE-ION” BREAKERS 


e—~~=,_+=«sprevent harmless overloads 
from interrupting war pro- 


duetion. 
vy protect circuits from danger- 


ous overloads and ‘‘shorts’’. 


restore serviceinstantly with 
just a flip of the switch. 
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mobilized to protect war circuits 


Absent? Yes. Absent for the duration from peacetime 
applications because the Westinghouse production of Nofuze 
Breakers is devoted to war requirements. 

But far-reaching improvements are resulting from this 
wholehearted participation. For example, in the new line of 
“F” Frame Breakers, all ratings from 15 to 100 amperes have 
been redesigned into one compact frame size. Instead of 14 
different models, 4 now serve the same purpose. 

In a typical panel, the new breaker results in a saving of 
38% of the steel and 18% of the copper over present panels. 
And although the new breaker is smaller and weighs less than 
half of some of the superseded units, it has better performance. 

Westinghouse engineering facilities have been placed on a 
broad consulting basis to help with the job of protecting vital 
war circuits from unnecessary interruptions. Westinghouse 


Electric & Manufacturing Co., East Pittsburgh, Pennsylvania. 
J-60522 


Westinghouse 


PLANTS IM 25 CITIES... OFFICES EVERYWHERE 
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NOFUZE CIRCUIT PROTECTI®SO 
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ROUBLE 
AHEAD 


if You Don’t 
Take Care of Tools 


You are courting trouble if you misuse tools. The 
Army and Navy need hand tools—by the ton—to 
fight a global war. Few will beleft for civilian needs 
at home. Tools misused or lost may be irreplaceable 


—it pays to take care of the ones you have. 


As an aid to promoting longer tool life, we have 

prepared a handy, pocket size booklet containing 

f helpful hints on the care of tools and suggestions for 

PLIERS “ | . Ia K i: their poapet use. A copy will - sent to any one in- 
terested, without charge—mail the coupon below. 


WRENCHES o ‘ 
GRIPS i a foreign Disrbetar: Internationa 
CLIMBERS ‘ \ Standard Electric Corp., New York 
SAFETY STRAPS : y en ee 


BELT Mathias Klein & Sons 
S 3200 Belmont Avenue, Chicago, Illinois 


e Gentlemen: Please send me without charge a copy of the 


booklet ‘“‘Long Life to Tools.” 
Write for this free 
booklet on the care 
and safe use of tools. 


Mathias & Sons 


Ga ae BELMONT A ¥ €.4N 0 ¢, CHICAGO 
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There’s doubtless someone at the front. that you 
wish were back home. Well, you bring him that 


much nearer home, each time you buy a Victory 


ey HOSKINS 
Bond. Let it not be said that we. who are too CHROMEL 


ELECTRICAL HEATING ELEMENT 


old to fight. were also too selfish to sacrifice. ata 
eeeEEEEE~= 


HOSKINS MANUFACTURING COMPANY, DETROIT, MICHIGAN 
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MERICAS: POWER LINES 


—-THE NERVES OF AMERICA’S MIGHT! 






Through a vast network, inconceivable in magnitude, power 
hums to millions of tools and machines. Tools that ask no rest. 
Power that hums without ceasing —hums a hymn of doom 
for tyranny. 





Throughout America's electric systems are G & W Prod- 
ucts — Potheads, Boxes, Oil Switches, Oil Fuse Cutouts and 
other cable devices. You find them posted at vital points, 
quiet inconspicuous sentinels of efficiency obeying orders de- 
pendably — good soldiers. 


Experienced engineers and maintenance executives know 
G & W of old—as a name symbolic of quality and thorough- 
ness; a name standing for sturdy performance that eliminates 
dangerous interruptions; a name rightly identified with the 
nerve system of America’s military might. 





G & W ELECTRIC SPECIALTY CO.,7780 DANTE AVE., CHICAGO, ILL. 
In Canada © © POWERLITE DEVICES, LTD., TORONTO and MONTREAL 






eo 
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ELECTRIC SPECIALTY COMPANY 


CABLE TERMINATING, SECTIONALIZING AND PROTECTING EQUIPMEN} 





WHILE REPLACING 
DEAD-END INSULATORS 
ON A 33 KV LINE 


By their skill and proper tools 
—these men prevent unneces- 
sary shut-downs. Here a 
Kearney No. 4782 Utility 
Dead-End Tool is being in- 
stalled on the structure prep- 
aratory to the removal of the 
dead-end string. In units of 
three discs or more the 
No. 7579 Insulator Cradle is 
recommended. 


POOLE 21 PTAA BILE EEN TRS ARAN: 8 RAN PON ATS EPS SOL ENTRAR BREE BL ESAT PRE 


MANUFACTURED BY THE JAMES R. KEARNEY CORPO 
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THE BETTER THEIR “‘HOT"’ TOOLS 
THE BETTER “‘HOT’’ CREWS WORK 


“ 


4 see ses 


— beeline Lo 
= itemise ee. es << ry 


with KEARNEY 


Hi-LINE TOOLS 
and ACCESSORIES 


OUR “Hot Crews” know that with better Hi-Line Tools they can do 

better jobs in keeping power lines working . . . whether in supplying 
vital continuity of service to Army, Navy or Maritime projects or to other 
defense or farm projects . . . They know, too, that with better tools, 
they can do better and safer jobs, whether in making emergency 
repairs—replacing insulators—pin or suspension type—straight line or 
dead-ends, changing crossarms or poles, or other such important jobs. 


As pioneers in the manufacture and development of Hi-Line Tools 
and Accessories, the Kearney Corporation offers a complete line of 
hot-line equipment—tested, safe and fully guaranteed for particular 
jobs. As scores of hot stick gangs will tell you—Kearney puts out the 
best that money can buy . .. And any Kearney Representative will be 
glad to show you this equipment—or write for details. 


FREE—TO YOUR HOT STICK GANG 


Here's our offer to the boys who “work ‘em hot"—to keep power lines 
working ... a handy pocket-size booklet with 25 pages devoted to descrip- 
tions and illustrations of important hot jobs ...a page of important safety 
hints ... 60 pages showing modern Kearney Hi-Line Tools and Accessories 
... Get a supply for your “Hot Stick Gang" — FREE. Just write, today. 





The Mark of Quality Products 
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Fon CEDAR POLES! 
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The Adoption of 


LIFE-SPAN 


Full-Length Tox-i-tizing 





Decision Follows Extensive 
Research in Wood Preservation 


B. J. Carney & Company is pleased to announce that, in addi- 
tion to furnishing Pentrex Butt treatment from its own plants, 
it can now supply Life-Span full-length treated Poles by its 
affiliation with the Sponsors of Life-Span Tox-i-tizing pre- 
servative for full-length treatment of Cedar Poles. Decision 
to join this group was made after extensive research and 
experimentation in the field of wood preservation had proved 
beyond a doubt that Life-Span full length tox-i-tizing was the 
most effective known method of insuring pole durability. The 
Life-Span full-length treatment, using a highly chlorinated 
Phenol solution, is in addition to the regular incised process 
butt treatment. Thus doubly protected, not only at the 
ground line but from top to butt, Life-Span tox-i-tized Cedar 
Poles provide extra life and soundness that will last. CARNEY 
is proud to become identified with the group that has made 
this great development possible and to be able to offer to 
its customers the advantages of the Life-Span full length tox: 


tizing treatment. 


B. J. CARNEY & COMPAN) 


Full-length tox-i-tizing Treatment 
Insures Extra Years of Sound Service! 


Construction plus maintenance divided by the number of service 
years your power lines are able to provide! These are the basic factors 
in determining costs! To reduce per annum costs—choose the poles 
that are able to deliver extra years of sound service! Specify Life-Span 
—the pole with a future! With the development of Life-Span full-length 
tox-i-tizing—the already long service life of cedar poles has been still 

further extended. Through the application of a powerful preservative Sold only by the following: 
the full length of the pole, cedar sapwood has been given long-lasting 
resistance to invasion from fungi and insects. Life-Span’s highly 


PAGE & HILL CO., Minneapolis, Minn. 
50 Church St., New York, N. Y. 


= : 15 | SCHAEFER-HITCHCOCK COMPANY 
oxic phenol agent brings heartwood durability to the surface. Before - ‘Sdudpolat, \dabo—Sepplier for Jestys 


new poles are ordered—get full information on Life-Span. Protect con- 
LEAVITT-NAUGLE CO., 


struction schedules by booking Life-Span orders now. Spokane, Washington 
205 West Wacker Drive, Chicago, Ill. 


TONER wee, 


Spokane Minneapolis 








Make E-B-R your “1-Volume’’ Library 





SPECIFYING, REQUISITIONING 
sO EASY THE E-B-R way 







Here you are — 592 pages of compact 
electrical data covering thousands of 
products, all packed away in your copy 
of the new 1943 E-B-R (Electrical Buyers 
Reference). Keep it within arm's reach 
as so many busy people in your kind of 
business do . . . it’s your “1-Volume” 
Library for requisitioning and specifying 
electrical equipment today. 



















AVOID TIME-WASTING 
NERVE-WRACKING “FILE-ITIS” 








You're busy. Have you time to track 
down individual catalogs, pull them out 
of files, dig through reams of data, check 
if they’re up-to-date, worry who's going 
to put them back where they belong? If 
you want immediate help on this age-old 
problem, now aggravated by war condi- 
tions, move your eyes to the right. 













If it’s ELECTRICAL 
.-- look it up FIRST in 


Now more complete than ever before, your 1943 
Electrical Buyers Reference gives you: 


MANUFACTURERS BRIEFALOG SECTION — 
Condensed catalogs of 290 electrical manufacturers. 
Product specifications, listings of branch offices, 
warehouses, etc. 


CLASSIFIED DIRECTORY OF MFGRS. — Com- 
pany addresses and trade names, arranged by product. 
Extensive cross-references to help you find the elec- 
trical and allied products made by more than 3,500 
manufacturers. 


INDEX OF TRADE & COMPANY NAMES — 
Complete with addresses. Starting with only a trade 
name or a company name, you can thus quickly 
locate the product data you need. 

























° 
A WORD OF EXPLANATION — E-B-R is not rec 
sold, and is not offered as a premium for sub- Co) 
scriptions to any magazine. It is distributed to a be 






limited number of men directly responsible for the 
specifying or requisitioning of substantial amounts 
of electrical materials, We have a small reserve 
supply should a copy be urgently needed by some- 
one directly connected with large scale war work. 
Other than that we regret we cannot add to our 
original distribution list. 










McGRAW-HILL PUBLISHING COMPANY, 330 





W. 42nd STREET, NEW YORK, N.Y: 
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with these A > ett t _ 
PACIFIC ELECTRIC . Se Nie ae eng 
BREAKERS = s 3 : 


Type AKE-25, 7.5-kv., 400 and 600 amps; 
and Type AKE-40, 15-kv., 600 amps; 50,- 
000-kva. 


os 


a eee 


ae 


Saves 
Critical Materials in 
Operating Power Supply 
Saves 


Installation Time 
,.. Shipped Assembled 


yo 


--and Positive Fault Protection 
from the Most Severe Shorts! 


Operating on A.C. without rectifiers, the spring-actuated 
Motor Control of these Pacific Electric Breakers simplifies 
the operating power circuit. 

Its motor rewinds the strong operating spring which stores 
energy for reclosing and opening. It automatically rewinds 
so you can have any number of operations on transient 
faults. Being of simple design and well made, it does pro- 
vide safe and sure breaker operation for scores of utilities. 

The breaker itself has the famous Pacific Electric Expul- 
sion Chambers for fast arc extinguishment. Its construction 
is rugged . . . compact. 

All these features add up to positive fault protection. 

Ask for all facts including the saving of man-hours at 
installation . . . the safe, sure Control Mechanism .. . the 
reliability. 

C. H. Cutter G. B. Kirkwood U. N. Halliday 
1015 Securities Bldg. 437 S. Hill St. 230 U. S. Nat’l Bank Bldg. 


The T MJ-1 C ‘ea ‘ . Seattle, Wash. Los Angeles, Calif. Denver, Colo. 
e Type - ontro echanism is factory mounte m js 

on the breaker frame. Can be arranged for automatic J. E. Redmond Co. Filbert & Fredericks A. A. Marrs 
reclosing by adding reclosing relay. Our Type DM-1l 448 W. Madison Ave. 90 West. St. 526 ge Bldg. 
Control offers fast, reliable, automatic opening but must Phoenix, Ariz. New York, N. Y. Kansas City, Mo. 
be closed by hand. Other Representatives in Principal Cities 


Pacific Electric Mfe. Corporation. 


5815 THIRD ST., SAN FRANCISCO, CALIF. DUNES HIGHWAY, GARY, INDIANA 
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The PERFECT SOLUTION 
Oe ra wae) nV 























FOR CRANES, HOISTS and MACHINERY 


The well known EC&M WB Brake for d-c service is now 
available for operation on a-c circuits by the addition of a 
compact rectifier-unit. When used with magnetic control, 
the rectifier equipment is usually combined with the motor 
control panel. 


This is a proven system of braking with several hundred 
already in successful operation. It allows high current for 
fast release, reduced holding current to give fast brake 
setting. And has these advantages:—accurate inching— 
has hand release—solid cast-steel magnet and armature— 
short armature-movement—thick moulded brake blocks— 
and all the advantages of the top-ranking WB Brake for 
d-c applications. 


New Bulletin 1006 gives complete facts on EC&M “WB” 
Brakes for a-c motors. Write for a copy today. 


THE ELECTRIC CONTROLLER & MFG. CO. 
2700 EAST 79th STREET CLEVELAND, OHIO 










Please send me Bulletin 1006. 
PEE Sk ceive ceeuehcdcud hocedrieas 


eeeeeeereeeeeeeeeee 


SY 5 oc disindoo dui autha WELK he's Rae e eke neadits 


Address Se eeeeeeeeeeeeeseeeeeeeeeeeeeeeeeeeeseeeeeee®s 


Now--BRAKES for A-c & D-c by EC&M 
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The above alternating current, overhead 
traveling crane, arranged for operation 
from the floor, has an EC&M Type WB 
Brake mounted on the hoist-motor shaft. 
The rectifier equipment is mounted on the 
rear of the EC&M, A-c Dynamic Lowering 
(Bulletin 930) Controller shown on the 
crane-bridge walkway at the left of the 
above illustration. 


To hold the trolley stationary when raising 
or lowering a load by this floor-controlled 
crane, another EC&M Type WB Brake is 
applied on the trolley-motor shaft. The 
trolley controller is of the manually- 
operated type, and for this application the 
rectifier is a separately mounted, enclosed 
unit as shown in the illustration to the 
left of this column. 


Lie Te 


The propelling drive on this whirler crane 
is operated by four a-c motors, one on 
each leg. On each motor is an EC&M Type 
WB Brake to hold the crane stationary not 
only when handling loads but to prevent 
movement by wind when the crane is not 
in use. 


An EC&M Quadruplex, Magnetic Control- 
ler of the Frequency Relay (Bulletin 930) 
type is used to start, accelerate or stop these 
4 motors simultaneously . . . as smoothly as 
a single motor drive. The rectifier equip- 
ment for these 4 brakes is mounted on the 
rear of this controller—a single rectifier 
handles all 4 brakes. For control using 
only 2 motors on the bridge motion, simi- 
lar control, but of the EC&M Duplex Mag- 
netic type for use with 2 motors and 2 
brakes, is supplied. (adv.) 
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| FIFTY YEARS 


}Hevoted exclusively to the design and manufacture of 
electrical equipment for circuit protection | 








¥& SHAWMUT IS THE WORD FOR FUSES J | 





- crane 


me on 


The Chase-Shawmut Company | 
[ Type $ 
ae Newburyport, —ACassachusetts 


: 1893 
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ANOTHER 


NEW Sbrtiu AIR CLEANER 


captures welding fumes, speeds production 


Industrial haze caused by welding fumes 
has become a serious problem in many war 
plants. Particularly in heavy welding, so im- 
portant in the production of gun-mounts, 
tanks and other war equipment, the fumes fill 
whole departments with a dense fog. Output 
drops. Accidents increase. Working conditions 
in some instances are almost intolerable. 

Thanks to PRECIPITRON*—the Westing- 
house Electric Air Cleaner—many plants are 
now eliminating this menace to production. 
Now available in a complete, self-contained 
unit, Precipitron captures welding fumes at 
their source, removes more than 90% of the 
smoke particles and recirculates the air 


ACHIEVEMENT 








through the shop. Equipped with three flexible 
metal hoses, this new Precipitron unit has a 
capacity of 600 cubic feet of air per minute. 
And each unit is portable, is mounted on 
sturdy casters for quick, easy moving. 

Unlike ordinary air filters, Precipitron cleans 
the air electrostatically and removes more 
than 90% of all air-borne particles down to 
1/250,000 of an inch in diameter. Equally 
effective in removing dust, smoke and oil 
mist, it is today performing miracles in many 
industries. For more information, get in touch 
with your nearest Westinghouse office. Or 
write Westinghouse Electric & Manufacturing 
Co., Edgewater Park, Cleveland, Ohio. 


*Trade-mark registered in U.S. A. 





PLANTS IN 25 CITIES OFFICES EVERYWHERE 


Westinghouse Precipitron 










Tune in the Westinghouse program starring John Charles Thomas, 
Sundays, 2:30 p.m., E.W.T. 
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See 


“Don’t Waste Critical Materials 
Save Copper, Steel, and Labor 


with these Combination Starters 


44 


LLEN-BRADLEY Combination Starters 
consist of a manually operated dis- 
connect unit and a solenoid operated motor 
starter... all in one cabinet. Use them 
now to make the following vital savings: 


SAVE MATERIALS 
—Less copper to wire one unit. 
—Less conduit, lock nuts, bushings, and 
fittings to hook up one box. 
—Less steel—only one box which is 
much smaller than the separate dis- 
connect switch and starter boxes. 


SAVE LABOR 

—Less time required to install one 
cabinet. 

—Cuts wiring time in half. 

—No maintenance. A-B patented silver 
alloy, double break contacts in both 
disconnect switch and starter need no 
dressing or cleaning. No pins, pivots, 
or bearings to cause trouble. 


SAVE SPACE 
—With only one cabinet, you get a 
more attractive looking installation 
in much smaller space. 


Write for Bulletin 712. 


sIN 712 COMBINg> 


\eT 
BoE OLENOID STARTER. 


are available in a wide 


Allen-Bradley Bulletin 
vy 712 Combination Starters 
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variety of enclosures. 
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hence, So 
OUBLE FREE 


Allen-Bradley Solenoid Starters are surprisingly 
pie in design. They have only one moving part 
the plunger that opens and closes the double 
break contacts with a straight line vertical motion. 


mee is so simple 
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This simple construction does away with pivots, 
pins, bearings, hinges, flexible jumpers, and other 
trouble-breeders that can gum up, corrode, or stick. 






SS -" 5 





To be completely trouble-free, a starter must 
not only be simple ... it must have double break 
contacts that can operate indefinitely without 
maintenance. A-B patented silver alloy contacts 
never need filing, dressing, or cleaning. You can 
install A-B Solenoid Starters ... and forget them. 
They are good for millions of trouble-free opera- 
tions. These features explain why A-B starters are so 
popular in machine tool and industrial applications. 
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The only moving part... the vertical solenoid plunger ... is 
shown in red. Arc hood is broken away to reveal contacts. 







Allen-Bradley Company, 1327 S. First St., Milwaukee, Wis. 


@A LLEN-BRAIDLEY 
—Y SOLENOID MOTORXCONTROL 
a Ue 




























3 
TO LONGER TOOL LIFE 


Helps to save time...avoid breakdowns...conserve materials 


Here’s a convenient, practical hand- For your copy of ‘‘Wartime Care”’ just 
book that tells how to get the greatest service call your local GRAYBAR Representative or 
out of tools that may be irreplaceable for the use the coupon below. Remember, too, that 
duration. On more than thirty separate items, there’s no better Procurement Advisor on 
it gives suggestions for use, advice on adjust- difficult-to-get new line tools and supplies than 
ment, lubrication, storage, and the like. your GRAYBAR Man. 


Pocket size, with durable stitched bind- 

ing, this new handbook fits the needs of JUST MAIL COUPON 
everyone responsible for care and servicing of 

tools, for employee training, and for setting up 

standard practices. It was prepared with the GRAYBAR ELECTRIC COMPANY 

cooperation of leading manufacturers of these Dept. EW, Graybar Building, New York 

supplies as a part of GRAYBAR’S complete Gentlemen: Please send me a free copy of your 
service “from the top of the pole to the bottom new 32-page handbook “Wartime Care of Line Con- 
of the hole.” struction and Maintenance Tools.” 


Name. ieee a a 


Cogyie - — 


City and State 








IN OVER 80 PRINCIPAL CITIES 
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INDL4 A\ A 
PRODUCTION FACILITIES available ADEQUATE STOCKS of India Mica 
for the manufacture of built-up splittings on hand in the United 
Electrical Mica are sufficient to States will continue to be replen- 


handle all present demands. ished under present conditions to 
keep pace with demands. 


HERE is still no adequate substitute for mca in its 

many applications as electrical insulation. And in 
the last analysis, mca is the vital link in the perform- 
ance chain of practically all electrical equipment. To- 
day, performance of such equipment is not merely a 
matter of economy or safety or convenience... it 
means the difference between life and death, victory 
and defeat to our soldiers, sailors and airmen wher- 
ever they may fight. 

At the outset, we can authoritatively assure you 
that built-up mica products, the best safeguards of 
electrical performance, are still available. Extensive 
production facilities of the Manufactured Electrical 
Mica Industry have not yet been strained...and there 





Continental-Diamond Fibre Co. 


The Macallen Company 


Westinghouse Electric & Mfg. Co. ee 


Members of the Manufactured Electrical Mica Section, N.E.M.A. 
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Sponsored by 





A STATEMENT OF INTEREST 
TO ALL USERS OF 








NATURAL SHEET MICA for radio, COMPETENT ADVICE as to the type 
sparkplugs, magnetos, etc., must be of insulation best suited to a partic- 
strictly conserved, but this does not ular application is available from 


affect built-up mica products which any member of the Manufactured 

are made from mica splittings. Electrical Mica Section of N.E.M.A. 
are in the United States adequate stocks of the India f 
mica splittings from which built-up mica products 
are made. 





Natural sheet mica is used for radio and magneto 
condensers, sparkplugs, and many other military de- 
vices, and must be strictly conserved, but this does 
not affect built-up mica products of which there is no 
shortage that need restrict the design or hinder the 
production of electrical machinery, equipment or 
appliances. 

Any of the companies listed below will gladly 
advise you as to the type of built-up mica most suit- 
able for your application and give efficient service in 
meeting your requirements. 





Mica Insulator Company 


New England Mica Company 
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To old timers in electric power generation the name BURKE will bring back 
the memory of Jim Burke, close friend of Edison, Brush, Steinmetz and the 
electric leaders of his day. They will recall that Burke originated the Universal 
Motor, pioneered in refinements to 3-wire D.C. generation, and pioneered in 
the use of welded steel motor frames. They will recall perhaps that Burke 
developed the High-cycle Generator set and designed and built the first 
hand-operated portable generator set for the U.S. Signal Corps. 


The same old nameplates that marked new Burke Generators and Motors 
many years ago shine forth on many 25-year and older Burke units today— 
proof that Burke-built is well-built. 


Today practically every type of battle or maritime ship afloat uses modern 
Burke motor generator equipment and thousands of Burke hand-operated 
generators help the Signal Corps on every front. 


Write for the general Burke Booklet at the left, to get acquainted with a 
fine, reliable name in electric equipment. 


D.C. Equipment to 1500 H. P. 
and 1000 K. W. 


A.C. Equipment to 1500 H. P. 
and 1000 K. W. 


M-G Sets to 1000 K. W. 


Molded Bakelite Terminal 
Blocks 
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TOKYO....BERLIN....ROME 
Leahing Gas Tanks Might Mean Disaster... 40 a 


a ee ee 
Photo, Courtesy The Glenn L. Martin Co. 


DIAMOND Vulcanized FIBRE Tank Shells 


DIAMOND VULCANIZED FIBRE, tough . . . light (about 2 weight of 
aluminum) . . . shatterproof... easily formed, glued, fabricated ... 
unaffected by oil or gasoline . .. has proved the ideal material for 
leakproof gas and oil tank shells. Tanks utilizing DIAMOND FIBRE 
have been used in many of the United Nations spectacular air 
battles and raids, contributing mightily to the high percentage of 
planes returning safely. 


C-D has been manufacturing Vulcanized FIBRE since 1895... 
almost a half a century of research, experiment, manufacture and 
application experience are part and parcel of every pound of 


DIAMOND FIBRE used by industry today. This gas tank job is only 
one of many being performed today by DIAMOND FIBRE in RUBBER SHEATHED, BULLET SEALING 


the War Effort. FUEL TANK AS PRODUCED BY THE 


This versatile material may be the answer to one or more of your GOODYEAR TIRE & RUBBER COMPANY 
“What Material?” problems. Send for Bulletin DF-3. When you 
are ready, our design engineers will study your problems with you. 


aa bala! ee a eae eT ee 


Established 1895 .. Manufacturers of Laminated Plastics since 1911 — NEWABK © DELAWARE 
Ce rn enn te ne ne nnn nn een eee nee ne a a aaa 
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L&N Type P Combustion Control installed on three 150 hp horizontal marine type stoker fired boilers. 
Panel is at right; note its compact arrangement, with the single Master Controller, three Furnace 
Pressure Controllers, and all Control Stations mounted on panel front, 


































































A typical easy-to-install 


Drive Unit, for uptake damper, is partially shown at left. 


SOMETHING NEW 





FOR THE BOILER ROOM 


The new L&N Type P Combustion Con- 
trol is a dependable, sensitive equipment 
lesigned for plants which do not require 
the central-station type of control. It is 
ideal for the small plants and for many 
of larger war plants. This Control has 
the flexibility of big-plant controls, yet is 
basically the same simple L&N Control 
used the world over on industrial furn- 
aces. And its cost is minimized by using 


4 Catalog, now in preparation, will be 
sent when ready to all who request it. 
In the meantime, those who need in- 
formation at once, in connection with 
a war production need, will be given 
Specific facts promptly if they will 
outline their problems. 


Jrl Ad N-01P-163(1) 






standard, industry-proved control units. 


Some of its features are: 


Simple; Completely Electric. The feed- 
ing of both fuel and air to all boilers 
is regulated in response to a_ single 
This Controller is 


entirely electrical, and moves the damp- 


Master Controller. 


ers, valves and levers of the fuel-air 
system by means of electric-motored drive 
units. The only connection between drive 
unit and control panel is a single elec- 
trical conduit. 


Low Cost of Installing. Elimination of 
compressors, piping and line shafting cuts 
the labor and time of installing; our 
factory-assembly of the control panel 
further reduces installation costs. We 
can, if desired, supply panel on either 
individual boiler or group panels. Fre- 
quently a boiler board, including both 
control and instruments, provides a most 
economical arrangement. 


LEEDS & NORTHRUP COMPANY, 4938 STENTON AVE., PHILA., PA. 





A StroGan For ALL AMERICANS 





Flexible and Centralized. Without mov- 
ing from the control panel, the operator 
can switch from fully-automatic control 
to base-load control or to push-button 
control; can operate some boilers on 
automatic control and some on_ push- 
button; can change fuel-air ratio of any 
boiler or boilers. In brief, he can suit 


the operation to the plant requirements. 





Reliable. 


power for its operation; which power 


Control requires only electric 


can come either from 110-volt a-c lighting 
circuit, or from same circuit which sup- 
plies other boiler auxiliaries. 





Furthermore, whether on automatic or 
remote push-button control, the motorized 
gear reducers cannot be back-driven by 
an unbalanced damper or equivalent. 


Interlocks and other protective features 
are available. 





Standing at this simple Type P Control Panel for 
two oil-fired boilers, the operator is changing fuel- 
air ratio of one. Other switches enable him to 
operate on fully automatic control, base load con- 
trol or push button control. 


LEEDS & NORTHRUP 





MEASURING INSTRUMENTS 
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(1099) 41 











GOULD DUAL SUSPENSION 

(patented) eliminates all possi- 

bility of mechanical failure. 

Positive and negative groups 

are supported by channels held 

by the crossbar and plate as- 

sembly; these in turn are sup- 

ported by the terminal post 

projections resting on top edge 

of wall. 
LARGE VENT PLUGS and vent 
openings save time in battery 
maintenance. 


TERMINAL POSTS of excep- 
tionally large cross section area 
are.an assurance against me- 
chanical failure and provide 
ample current carrying capacity. 


ONE PIECE PURE LEAD POS- 

ITIVE, with vertical ribs spun 

by exclusive Gould process, 

gives extra large surface area 

for electrolytic action. This one 

: i. al piece construction eliminates 

SEAL NUTS of annular antimo- ' in _— possibility of plate fracture 
ny-lead draw the post flanges be s ‘ and assures high-sustained ca- 
tightly against gaskets and the pacity for many years of service. 


underside of cover to form a 
perfect seal. 


BUFFERS inserted in the out- 
side negative plates hold all 


NO STRAIN ON COVER— a) 417 : em plates and separators in place. 
top edges of jar walls act as os - y ; 

support for plates. Projections 

cast as integral parts on all 

terminal posts transfer strain 

from cover to walls. No broken 

or distorted covers throughout 


life of cell. 
SEDIMENT SPACE of ample 


capacity assures full service 
life without cleaning. 


SEPARATORS of treated white 
cedar are deeply grooved to 
allow adequate circulation of 
electrolyte. 


THE BATTERY PICKED 
BY ENGINEERS 
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FAIRBANKS-MORSE 


DIESEL ENGINES 

PUMPS 

ae See ee eh aa 
SCALES 

SLR EOL BS) 


AL Uia eS Dea BS 
ama 
STOKERS 

AIR CONDITIONERS 
Cee ae 





EALLY, it’s no hardship when you have to buy smaller motors. 
You save money. But remember, when you can’t buy ’em 
big—buy ’em good. 
Now that you cannot depend on oversize to take your motors 
through tough service—you must depend on quality. 
That is why you should investigate Fairbanks-Morse Motors 
with Copperspun Rotors. 


- The winding of the Copperspun Rotor is centrifugally cast of 
COPPER in one piece. It provides electrical and thermal charac- 
teristics that give this motor the stamina to stand up under the 
most severe service without mechanical failure. You can operate 
a Fairbanks-Morse Motor with Copperspun Rotor at its full rated 
capacity continuously and indefinitely without fear of damage 
from overloading. 

Fairbanks, Morse & Co., 600 S. Michigan Ave., Chicago, III. 


Gpperpu 








‘Motors 






ber of Worker 


WORKERS 


Millions, Num 


DOLLARS 
Millions 


THESE CHARTS SHOW 
ESTIMATED PARTICI- 
PATION IN PAYROLL 
SAVINGS PLANS FOR 
WAR SAVINGS 


BONDS (Members 


of 


Armed Forces Included 
Starting August 1942) 


STUDY THEM WITH AN EYE TO THE FUTURE! 


There is more to these charts than meets the eye. 
Not seen, but clearly projected into the future, is 
the sales curve of tomorrow. Here isthethrilling 
story of over 25,000,000 American workers who 
are today voluntarily saving close to FOUR AND 
A HALF BILLION DOLLARS per year in War 
Bonds through the Payroll Savings Plan. 


Think what this money will buy in the way of guns 
and tanks and planes for Victory today—and 
mountains of brand new consumer goods tomorrow. 
Remember, too, that War Bond money grows 
in value every year it is saved, until at maturity 
it returns $4 for every $3 invested! 


Here indeed is a solid foundation for the peace-time 
business that will follow victory. At the same time, 
it is a real tribute to the voluntary American way 
of meeting emergencies that has seen us through 
every Crisis in our history. 

But there is still moretobedone. As our armed 
forces continue to press the attack inall quarters of 
the globe, as war costs mount, so must the record 
of our savings keep pace. 

Clearly, on charts like these, tomorrow’s Victory 
— and tomorrow’s sales curves—are being plotted 
today by 50,000,000 Americans who now hold 
WAR BONDS. 


Gave wil 
War Savings Bonds 


This space is a contribution to America’s all-out war effort by 
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cna STATES STEEL 
UPPLY COMPANY 
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ST. LOUIS, 21st & Gratiot Sts., 
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RPOSE STEELS 
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tools, machinery and equip 


Steel products, 
r production. So, if your 


{ being slowed down for 
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est warehouse. Many 


Like yours, out first jo 
production on a wat job is in danger 0 


want of some piece of steel—call our near 
heels turning. 


such calls 
Although © not what we WIS 
yurs—in a hurry—subjects 


we have can be yé 
priority restrictions. 
If we don’t have what you need, we'll do every 
to help you find a source of supply: So try us—no 
and teletype numbers below, at the left. 
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016 to 50 sheets 
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wop-x-41 30 Sheets, 
Spec. AN-Q -§-685, Condition 
18 x 72”. 
Spec. AN-QQ-S-771. 
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-§-772. Spec. AN-QQ-S-757. 


Stainless 
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States Steel 
Ill. Tele- 
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Supply Company, ©. 0. Box MM, Chicago, 
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RELIABLE AUXILIARY POWER SERVICE 
FOR AIRPORTS AND HOSPITALS” 


O. C. A. BREAKER 


Automatically transfers 
load to emergency line 
should service on normal 
line be interrupted + « + 





“TEeee 2° 
AUTOMATIC 
SWITCHING 
EQUIPMENT 


Should the preferred power supply at an AIRPORT The type O.C.A. Breaker is also self-restoring upon 


fail during landing of a large plane or during surgery return of power to normal line—the change-back to 


at a hospital, there is no possibility of service being the normal line can be made instantaneously or after 


discontinued provided "THREE E" Automatic Switch- a definite time delay if this feature is desired. 
ing Equipment is installed on the lines. * OTHER USES: Army Camps, Industrial Plants, Nava! 


Upon failure of one or more phases of the preferred Bases, Shipyards, and other war industries where serv- 


line the load automatically transfers to the emergency 
line. Actual duration of interruption or transfer time Bulletin No. 133 gives all the important details and 
is less than five cycles (1/12 second). specifications. Write for your copy today. 


ice is vital. 


a ILLINOIS 


ean F NGINEERS eal ‘ee! 


MELROSE 
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Food—The Deciding Issue 


Our food problem remains to be solved 





HE first thing the Germans did when they occupied 

Czecho-Slovakia, Poland, Belgium, France — was to 
empty all warehouses. Everything went into trucks headed 
for Germany. 

The Nazis knew that this war would be won by the 
amy that had the most supplies and the best supply 
system. 
~The Nazis knew that supplies are as essential as guns. 
They knew that the most essential of all supplies is... 
food. 

Being the only peorle on earth who can watch women 
and children starve, the Nazis seized upon food as their 
most powerful instrument for disciplining the masses. 
They added famine to their arsenal of conquest. 

The flocks and herds of Europe are being consumed 
with alarming rapidity. The desperate shortage of meats 
and fats is growing steadily worse. Our Allies are short 
of certain foods that we must supply if we expect them 
to carry on. 

And as we supply them, as our imports are curtailed, 
as our fighting men consume more than they do in civil 
life, and as we fail to increase our production rapidly 
enough . . . we, too, become short of certain foods. 

Former President Herbert Hoover, speaking before a 
conference of the Governors and Representatives of twelve 
Mid-Western farming states in Des Moines on March 
ISth, sounded the warning that American agriculture, 
beset by Washington bungling on manpower, farm ma- 
chinery and price systems, strangling production and dis- 
tnbution, is facing a deterioration which may bring on 
a national food shortage such as led to the collapse of 
Russia, the defeat of Germany in the first World War 
and the fall of France in the present war. Unless this 
deterioration is stopped, warns Mr. Hoover, we cannot 
hope to win the present conflict. 

Complications of similar magnitude face the food pro- 
cessor and the distributor. 

Never in the history of the world has man’s dependence 
on food been so crucial. Yet it is not easy for us to grasp 
the full significance of the crisis. We are so accustomed 
to finding milk, eggs and butter on our doorsteps every 
morning, we are so used to filling our pantries from the 
shelves of our grocers and markets that we accept food as 
something that is due us on demand. We do not stop 
to think that we never are more than a few meals ahead 
of famine. 

But this picture has changed. Now we are faced with 





food rationing, and every day the shelves of our fooc 
markets become more bare. 
* * * 


Let it be noted that the appointment of two Food 
Administrators has not solved the food problem. It is still 
with us; daily it becomes more critical. Unless it is solved, 
and solved quickly, the very food that ex-Food Administra- 
tor Wickard said would “win the war and write the peace” 
may lose the war and lose the peace. 

Put very simply and clearly, the food problem amounts 
to this: we are trying to feed upward of 200 million 
people. We are trying to do it with the farms and other 
facilities that heretofore have been capable of feeding 
about 145 million people (our present population plus 
a 5% surplus). 

Had the Government foreseen the need and planned 
ahead, we could have begun by 1941 the enlargement 
of our farm production and food processing capacity. Two 
irreplaceable years have been lost! 

The gravity of the situation becomes apparent when 
we consider that 50,000 factories are required to process 
our foods. Food processing not only is America’s biggest 
industry —it is one of America’s most important for, 
without processing, most foods would perish before they 
could reach the consumer. The term “processing” covers 
the salting, drying, smoking, pickling, chilling, canning, 
packing and other methods of preservation that make it 
possible for us to eat in 1943 food that was produced 
in 1942. Few realize that most of the food we shall eat 
in 1943 was produced and processed last year, that most 
of the seed we plant this spring will grow food for 1944 
or perhaps later. 

In one important process of preservation, tin and 
rubber are vital materials. When the Japs captured Malaya 
and the Netherlands East Indies more than half of the 
world’s tin and nearly all of its rubber fell into their 
hands. This forced drastic changes upon our entire food 
economy. The importance of tinplated steel containers, 

tops for glass jars and rubber gaskets is fairly obvious. . . 
metal food containers alone consume, every year, more 
than 2,700,000 tons of steel. 

The aggression of Japan has snared our whole food 
industry in a maze of intricate packing problems. It has 
enforced recognition of a new principle of food technology, 
i.e., that the method of food preservation is determined 
by the type of container available. The tin, steel and 
rubber stringency compels many food processors to adopt 
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udfaniiliar “miethods,— methods that call for a great deal 
of new equipment. ‘This, in turn, involves the use of 
critical materials that are so urgently needed for other 
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ee 


war purposes. 

This conversion of the food processing industry to meet 
these exacting restrictions has been greatly complicated 
by two factors that have increased its wartime burden. 
Indeed, it is these that provide the principal reason for 
civilian food rationing. 

The first of these is the task of feeding our armed forces 
overseas. Allied ships are being sunk at an alarming rate 
and the loss of cargo is considerable. 

The second factor gravely augments the first. Under 
Lend-Lease our country is undertaking to feed our Allies 
to the extent of approximately 60 million people. 

Types of food required for 
Lend-Lease and the armed 
forces are the finest we can 
produce. ‘They are the high 
protein foods, especially 
meats, cheese and milk; and 
the protective foods which 
rate high in vitamin content. 
Peculiarly enough, the more 
valuable a food is from a 
nutritive angle, the more spe- 
cialized is the processing re- 
quired to preserve it. 

The food processing indus- 
try, handicapped as it is, is 
meeting today’s challenge 
with resourcefulness and en- 
thusiasm despite con- 
tainer complications and ship- 
ping shortages. 

It is accomplishing its Herculean task by resurrecting 
and modernizing a method of food preservation that is 
as old as mankind. Probably you have read a great deal 
about dehydration. You actually may have eaten dehy- 
drated food, but right now nearly every bit of dehydrated 
food is earmarked for the armed forces or for Lend-Lease. 

Food processing never will be as spectacular as the 
production of bombers or tanks. But under today’s con- 
ditions, the performance of the food processor is no less 
important . . . no less inspiring. When we consider that 
dehydrated food is compressed into solid blocks with a 
density nearly equal to that of coal, so that almost a 
whole meal can be cartied in a vest pocket, and that 
half of the shipping space is thereby saved in transporta- 
tion, we begin to appreciate what the processors have 
contributed to meet the food problem imposed by 
the war. 

But they have not only contributed new methods, they 
are achieving new highs in production. And now they are 
asked to do what borders on the impossible. Consider 
dehydrated egg powder. Normal production in pre-war 


This is the tenth of a series of editor- 
ials appearing monthly in all McGraw- 
Hill publications, reaching more than 
one and one-half million readers, and 
in daily newspapers in New York, Chi- 
cago and Washington, D. C. They are 


dedicated to the purpose of telling the 
part that each industry is playing in the 
war effort and of informing the public 
on the magnificent war-production ac- 
com plishments of America’s industries. 








years was about 3,000,000 Ibs. In 1940 this was-increasced 
two and one-half times, in 1942 it was stepped up again, 
this time forty-fold. And in 1943 the call is for another 
60 per cent boost, to make a total of 480,000,000 Ihs. 
Dried milk powder production of 350,000,000 Ibs. in 1940 
must be increased to 685,000,000 Ibs. in 1943. 

Vegetables, which were a small item to the processor 
before the war, now are dehydrated in enormous quantitics, 
The vegetable dehydration industry has had to grow by 
leaps and bounds without benefit of the high priorities 
accorded to arms, ship and aircraft building. Production 
of dehydrated vegetables in 1942 was four times that of 
1941, and 1943 calls for a sixteen-fold increase over 1942. 

‘Total dehydrated food production in 1943 is scheduled 
at 1,750,000,000 Ibs., dry basis . . . all for export. Multiply 
that by 10 and you have 
a rough approximation of the 
astronomical amount of raw 
materials that will have to be 
produced. 

Many problems remain to 
be solved in the troublesome 
days that lie ahead. But with 
all his resourcefulness, man 
has little control over the 
weather. A severe drought 
could wipe out all of man’s 
carefully laid plans. If we are 
tempted to reassure ourselves 
with the thought that the 
food situation probably is not 
so serious as it is painted, 
it will be well to remember 
that last year’s crop increase 
over 1941 was due to better 
than average growing weather. 

The war-bred food crisis that now confronts us will 
be met only by immediate measures to insure a food 
production ample to allow for adverse weather condi- 
tions. ‘The food processing industry is capable, but has not 
been granted the needed help, in coping with its tasks. 
The food problem as a whole involves all three functions 
of production, processing and distribution. And if we are 
to master the problems that now beset us, all three of them 
must be coordinated under a single administrative control. 
“Food will win the war and write the peace”. But if 
American food is to do that double job, we must develop 
a capacity for food administration comparable with the 
genius of our food industries, 





President, McGraw-Hill Publishing Company, Inc. 
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Investment Evolution 


Electric utilities are customarily spoken 
of as regulated monopolies, whereas during the 
past decade they have acquired all of the re- 
straint of competitive business with none of its 
incentive. The principal thing that has happened 
is that rates are now settled for the most part 
by negotiation rather than by determination of 
value, which in essence means that return as a 
practical matter is not something that is allowed 
before a rate cut, but something that is earned 
afterward by virtue of good management. 

Anybody supplying the utility industry 
after the war must understand this basic change, 
for it affects not only the operations of the busi- 
ness but future system design and the kind of 
products that will be purchased. 


Under regulation as practiced in the ’20s, 
when Smythe vs. Ames was the test of valua- 
tion, there was an incentive to create ample gen- 
erating reserve and to design a system for maxi- 
mum reliability. Rates by negotiation and threat 
of competition have devitalized that stimulus. 
Operations in the future will have to reflect econ- 
omy of investment as well as operating efficiency. 


A manufacturer of automobiles may offer 
the trade a three-style price range. A manufac- 
turer of power, on the other hand, cannot offer 
different grades of kilowatt-hours. Instead he 
must find out what the customer is willing to pay 
for and manufacture and distribute electrical 
energy according to that specification. 


In other words, if the consumer is not 
willing to pay for service that permits break- 
downs only once in ten or twenty years the prac- 


tice of generously providing investment to assure 
continuity of service must give way. That, plus 
the competitive aspects of the business, will 
greatly affect the materials and equipment pur- 
chasing practices of the future. 


There are several things, then, that one must 
be prepared to accept. They are but logical out- 
growths of change from a regulated monopoly to 
a regulated competitive business. 


Any practice that tends to increase invest- 
ment cost without a more than comparable im- 
provement in operations will have little chance 
of survival. That means that individualism on 
the part of utility engineers must contribute dol- 
lar-wise to efficiency or give way to standardiza- 
tion. Custom-made assemblies must be able to 
show savings in operation or else yield to ready- 
mades. More favorable attention will be given to 
products that are built closer to service needs 
and that reflect such design in lower prices. Sim- 
plification of construction will grow. 


Many people and businesses are bound to be 
profoundly affected by this evolution in utility 
economy, but, fortunately, the war has given us 
a breathing spell and the opportunity to prepare. 
This evolution may be poison to some people and 
to some suppliers, but to others who have in- 
genuity and vision it means a vast array of new 
design for future expansion, both in standard and 
non-standard lines. 


And to the utility industry it brings the 
promise of a healthier though perhaps leaner in- 
dustry, as well as one more secure from competi- 
tion and outside destructive forces. 
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Structural Data for 


138-Kv. H-Frame Lines 





Details of crossarms and filler blocks, hardware, deflec- 


tions, impulse distances, thrust footings, guying, guying 


attachments and the characteristics of bolts in wood 


W. C. SCHMIDT,* Commonwealth & Southern Corporation, Jackson, Mich 





WOOD, if properly applied, provides 
valuable insulation against lightning 
voltages while at the same time serv- 
ing structural functions. Economic 
considerations have also led to the 
marked increase in the use of wood 
structures for transmission lines and, 
temporarily, a new incentive exists to 
save critical materials during the pe- 
riod of the war. 

With the increase in the use of 
wood there have appeared a great 
many variations in design, each con- 
sidered by its creator as the most suit- 
able for his particular application. 
We have evolved and adopted a series 
of “H”-frames for 138,000-volt serv- 
ice which has been used since 1939. 
The design has been used on various 





*Excerpts from paper presented at recent E.E.I. 


transmission and distribution committee meeting 
in Pittsburgh, 





ASA Cl. 2 POLES 





o 2 a: ee ee 
Deflection, Inches 


FIG. 2—Summary of static bending tests 
on 32-ft. crossarms, hardware and filler 
blocks for wood H-frames 

3B and 4B, assemblies with metal fittings 
only 

3A and 4A, tests on filler block assem- 
blies with the 4-in. TECO split-rings im- 
bedded % in. 

5A, 5B, 6A, 6B, filler blocks with TECO 
4-in. timber rings imbedded full depth. 


Wind Span (Ft.) 


Arcing 
Path ondition | Insulation Positive 
oy [ee |r [wot | nr [wt | oy | | 


conductor sizes, ranging from No. 


4/0 ACSR to 300,000-cir.mil copper. 
Tangent Structure 


The tangent structure (Fig. 1) is 
a flexible unbraced structure and 
therefore its transverse strength is ap- 
proximately the sum of the breaking 
strengths of the two poles. 

All wood parts except Western red 
cedar poles are pressure treated with 
creosote, although the use of other 
treatments is seriously being consid- 
ered. Up to the present time butt treat- 
ment only has been specified on 
Western red cedar poles because shell 
rot has not been a serious problem 
in the territory in which we operate. 

In the wood structure advantage is 
taken of the insulation value of wood 
to lightning voltages. Various com- 
binations of primary and wood 


Insulation Values in Kv. 


2 Micro-Seconds Critical 


c 

60°F 7'-8" Air 2350| 2350 | 2350] 2350 | 1420/1420 

No Wind 

* ae 


60 8 inbulators | 1890/1420 | 2145/1610 | 1340 
No Wind +6'~10" Wood 


A, | 60° 5'-3" air 
4# Wind 

z 60°F 4'-0" Air 
4# Wind [+ 5'-2 


1620 | 1620/1620 


2" Wood 


FIG. 1—Tangent structure (a) based on NESC (Sth edition) factors of safety, (b) of 3 for ordinary cross-country and 4 for grade B 
requirements. (c) Impulse insulation levels maintained by minimum striking distance of 51/2 ft. at 60 F. and no wind; reduced to 


5 ft. at 60 F. and 40 m.p.h. (4 pounds per sq.ft.) 
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tie best approximate balance selected, 
\. ith impulse levels no less than those 
for the striking distances. 

In making this choice structural 
limitations as well as the insula- 
tion required for normal frequency 
voltages were kept in mind. The re- 
sult was a combination of eight 5%4x 
10-in. suspension insulators and ap- 
proximately 7 ft. of wood. The result- 
ing impulse insulation levels are 
shown in the table (Fig. lc). We 
recognize that the two microsecond 
values do not necessarily represent 
the insulation obtained under direct 
stroke conditions. However, it is felt 
that by utilizing both the two micro- 
second and critical values on a com- 
parative basis a proper design can 
be obtained. 

Shielding angles of the ground 
wires are approximately 45 deg. at 
the structure, which are somewhat 
decreased at mid-span due to the fact 
that the overhead ground wires are 
always installed with less sag than 
the conductors. The combination of 
shielding, insulation levels and low 
earth resistance discussed later has 
resulted in an excellent operating rec- 
ord during lightning storms which 
should continue indefinitely. 


Crossarms and Filler Blocks 


The crossarm is a 32-ft. double- 
plank crossarm with wood filler 
blocks at the ends and center. This 
choice was made after careful con- 
sideration of other types of crossarms 
such as the round spar crossarm or 
single sawn timber. The spar cross- 
arm has some advantages, but in- 
volves problems of connections to 
poles and hardware, and has the dis- 
advantage of the single arm under 
lightning conditions. The double- 
plank crossarm eliminates these dis- 
advantages and offers other important 
features. By the use of filler blocks 
and timber connectors the strength 
of the assembly is very great for the 
amount of wood used. Use of timber 
connectors throughout the design 
enormously simplified the connection 
problems. Use of filler blocks elim- 
inated all drilling in the planks for 
the various combinations of fittings, 
as all insulator fittings, knee braces 
and other hardware are attached di- 
rectly to the bulky filler blocks. 

A series of full scale tests was made 
at the Joslyn Manufacturing & Supply 
Company in Chicago. 
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s:condary insulation were set up and 








Max. Design Loads - X-Brace Structure 
Resulting Vertical 
Reaction to Each Pole 





FIG. 3—X-braced structure (a) for line deflections up to 5 deg., (b) maximum transverse 
loads permissible and resulting vertical reactions. To determine down or up load add 
or subtract one-half the weight of loaded structure. Values shown are actual reactions. 
Footing design to include necessary factor of safety 


In all assemblies involving split 
ring connectors failure occurred when 
the rings sheared out due to longi- 
tudinal shear in the wood blocks or 
crossarms. The end distance used in 
the tests was 6 in. This was increased 
to 7 in. in the actual design of the 
structures. 

Static bending tests (Fig. 2) were 
conducted and the curves show load 
vs. deflection to the point of initial 
failure. 

Although nearly all of the cross- 





FIG. 4—Plank footing has attachments 
for uplift 


4 in Degrees 








Wind Span in Feet 


FIG. 5—Span-deflection curves show wind span limits of X-braced structure 


F.S. = 4 with 336,400 cir. mil. ACSR (maximum tension 5,530 Ib.) and two %-inch gal- 
vanized steel ground wires (maximum tension 4,000 Ib.). Pole heights: single X-brace, 
(1), 50, (2), 55, (3), 60, (4) 65, (5), 70, (6), 75, (7), 80, (8), 85, (9), 90; double 


X-brace, (10), 70, (11), 75, (5), 80 and 85, (12), 90. 
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FIG. 6—Light angle structure has all loads 
transmitted through the arms to the guyed 
back pole 


FIG. 7—Three-pole pull-off structure has 
20-22-ft. spacings for guy clearance and 
the ground wires about 15 ft. up to pro- 
vide proper shielding 


arms and blocks are fabricated and 
treated on the Pacific Coast, a degree 
of accuracy in framing is specified 
and received that make it practicable 
to ship the parts unassembled. All 
pieces of the same framing are inter- 
changeable and no markings are 
found necessary. The various styles 
of crossarm assemblies are usually 
put together at unloading points along 
the line and hauled to final locations. 
This has an advantage in that the 


FIG. 8—Dead-end comprises three poles individually guyed 
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wood parts can be purchased as struc- 
tural timber entirely apart from hard- 
ware and fittings. 


X-Brace Structure 


The X-brace structure is similar to 
tangent structure with the addition of 
knee braces and of one or two X- 
braces as required. To provide ade- 
quate insulation from the center con- 
ductor to ground it was necessary to 
increase the pole spacing 2 ft., result- 
ing in planks 34 ft. long. At those 
locations where the insulator swing 
exceeds the allowable angle for the 
structure shown the crossarm is offset 
one foot and short swinging brackets 
are provided for insulator attach- 
ments. This makes it possible to util- 
ize the structure to the full limit of 
its mechanical strength. 

Torsional load on the crossarm un- 
der broken conductor condition is re- 
duced by the use of swing brackets 
similar to the commonly used tower 
bracket. 

Resulting vertical reactions in each 
pole are appreciable, especially in the 
tall double “X”-braced structure and 
usually require supplementary foot- 
ings to take care of the bearing and 
uplift. 

The footing usually used (Fig. 4) 
is a 3-ft. square wood plank shoe in- 
stalled at the base of the poles. Shoes 
for compression poles are either put 
into the holes before the pole is set 
or are lagged to the pole butt and 
installed with the pole. 

Span-deflection curves (Fig. 5) 
show the various combinations of 
span length and deflection permitted 
for each type of structure and are a 
great time saver. 

The light angle 
structure (Fig. 6) is 
used to cover the dif- 
ficult range between 
the X- braced struc- 
ture and the simple 
pull-off structure. The 
crossarms are in two 
pieces to avoid exces- 
sive lengths and also 
to provide flexibility 
to take care of slight 
differences in _ pole 
setting. Use of tim- 
ber connectors is es- 
pecially helpful in 
transmitting the 
forces to the guyed 
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FIG. 9—Assembly of pole fittings for guys 
with Teco shear plates practically doubles 
permissible vertical component 


Allowable Load in Lb. 


20° 40° 60° 80° 100° 
Angle of Load to Grain 
FIG. 10—Allowable loads for %-in. bolts 


in Western red cedar poles. Single-end 
load. Length = 7% in., L/D = 10 


pole. To provide proper clearances 
insulator bracket lengths up to 24 in. 
are necessary. This structure has re- 
cently been improved by raising the 
point of attachment of the lower gu 
to the level of the crossarm and 
lengthening the crossarm to compe! 
sate for the loss in insulation whi: 
would have been caused by tie 
change. 
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A shoe identical to the one used 
m the X-braced structure is installed 
under the back pole when the com- 
pression load exceeds the bearing 
value of the soil. 

The pull-off structure (Fig. 7) con- 
sists of three independent poles indi- 
vidually guyed. 

In the lower range of line deflec- 
tions the conductors are held away 
from the pole by using a swinging 
bracket. For larger line deflections 
insulators are attached directly to the 
pole. 

The dead-end structure (Fig. 8) is 
also a three-pole structure individ- 
ually guyed. 


Guy Attachment Assembly 


Design of proper guy attachments 
for heavily loaded poles is a difficult 
problem. After carefully considering 
pole bands and other devices currently 
used, a design was adopted consisting 
of a simple, efficient assembly using 
TECO shear plates. 

The guy attachment used (Fig. 9) 
derives its holding power from two 
4-in. shear plates held in place by 
two %4-in. bolts. Using an 11,500-Ib. 
guy strand with a guy lead to pro- 
duce a 20-deg. guy angle, the vertical 
component is 10,800 lb. Maximum 
permissible load with two %-in. 
bolts and no shear plates would be 
but 5,760 Ib. Use of shear plates 
increases this permissible load to 11,- 
900 Ib. 


Bolted-Joint Strength 


Before one can proceed with the 
design of important wood structures 
for an H-frame line or any other pur- 
pose it is necessary to determine max- 
imum safe loads for the proper de- 
sign of bolted joints. This feature is 
often neglected, and it is our opinion 
that the only reason more trouble is 
not experienced with many structures 
installed is due to the fact that most 
structures are never subjected to the 
loads for which they were intended 
to be designed. 

Curves in Fig. 10 show maximum 
load in relation to “angle of load to 
grain” for #-in. bolts in Western red 
cedar poles. 

The basic stresses used are from 
tests made at'the United States Forest 
Products Laboratory. We have taken 
the basic values from data obtained 
in these tests, removed the factor of 
safety and computed a series of 
curves for design use. 
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Utility Power Yoked 
to Factory Plant 


Combined services relieve older units and 
provide for expanding war production loads 


— Motor-generator set for a.c.-d.c. tie-in 








1,000-KVA. UNIT substation inside factory occupies but 23 x 38 ft. of floor space com- 
plete with Pyranol-insulated transformer (right center), steel cubicles and metering 
facilities 


INCREASING production demands 
at the plant of B. F. Sturtevant Com- 
pany, Hyde Park, Mass., resulting in 
large part from the war, necessitated 
a study of the conditions in the com- 
pany’s generating station and the 
possibilities of expanding energy pur- 
chases from the Boston Edison sys- 
tem to achieve a more flexible and at 
the same time enlarged co-ordination 
of service from these two sources of 
supply. Irving E. Moultrop, Boston 
consulting engineer and former chief 
engineer of the Edison Company, was 
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retained to investigate the problem 
and have general direction over its 
solution. The situation is of interest 
in relation to the characteristics of 
the Sturtevant steam plant and pre- 
dominance of direct-current motor 
drives in the factory, along with newly 
installed fluorescent lighting in the 
office section, the use of some alter- 
nating-current motors in the shop, im- 
proved distribution facilities employ- 
ing small transformer banks at cer- 
tain load centers, a motor-generator 
tie-in between the a.c. and d.c. sys- 
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TYPICAL BANK of G.E. dry type transformers at interior distribution center to supply 
120/208-volt network service to lighting and certain power loads: grounded neutral is 
carried to cabinets at distributing centers 


Steam plant 


fdiison feeders 250-volt D.C. generators 


Automatic J L 
oll circust 0 
breaker, 


truck type 
oi 13.8 kv. 


1000 Kva. 
transtormer 


oe tomatic air circuit 


breaker, truck type 


Typical D.C. 250-volt feeders 
480 volt to factory buildings 


3-phase bus 


Factory and office 


A.C. feeders 250 volts 0.C. 


Motor generator set 


Ory type transfor- 
mer bank 


Main feeders to factory buildings 


Distribution cab- 
inet 
120-208 
volts factory 
service 
circuits 


ONE-LINE DIAGRAM of power supply scheme for factory, showing tie-in with d.c. steam 
plant, Edison service, buses and distribution set-up to serve a.c. lighting and a.c. and d.c. 
power loads 
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tems and the provision of a new in- 


dustrial substation to handle the in- 
creased Edison service and provide 
capacity for considerable future a.c. 
expansion. 


Former Power Supply 


Formerly the electrical needs of the 
factory were supplied by its own 
steam plant of 850 kw. rating, with a 
small amount of purchased energy for 
lighting. This power plant was ex- 
tremely old and overloaded, probably 
from 10 to 20 percent at peak. It con- 
tained one 100-kw. steam _turbine- 
driven, one 100-kw., one 250-kw. and 
one 400-kw. vertical cross compound 
engine-driven generators, all deliver- 
ing 250-volt, direct-current energy to 
the station buses. Balancer sets were 
in use in the station and a three-wire, 
125-250-volt system of distribution 
extended through the factory to fur- 
nish power and lighting service on 
this d.c. basis. Lights were taken off 
the d.c. power feeders in the various 
factory buildings with the neutral 
wire running to all the buildings 
from the balancer sets in the power 
house. There were five separate Edi- 
son services supplying the plant just 
before the company enlarged its office 
building, all these being a.c. and in- 
cluding various 440- and 550-volt 
supplies for testing and certain tools 
driven by a.c. motors. 

The lighting load totaled about 350 
kw. and there were about 200 kw. in 
shop tools equipped with a.c. motors. 
On the d.c. side the total connected 
motor load was about 12,600 amp., of 
which about 2,600 amp. was for test 
motors used only intermittently. An 
average bright day generating plant 
load was about 3,550 amp. (805 kw.) 
at 225 volts. 


Co-ordination of Supplies 


The purpose of the changes rec- 
ommended and going into effect was 


fourfold: 

1. Reduction of load on the over- 
loaded power station by transferring 
the lighting load of about 350 kw. 
from the existing d.c. source in the 
station to purchased power. This 
would eliminate the operation of 
the inefficient turbo-generator unit 
except for standby service. 

2. Reduction of the cost of pur 
chased power by consolidation of 
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the four existing services (the fifth 
was eliminated with the completion 
of the office building extension) into 
one service with purchase of primary 
power instead of secondary, accom- 
panied by a consolidation of demand 
charges paid on each service. 

3. Insuring the reliability of light- 
ing, in case of a breakdown in the 
power plant. Increased a.c. supply 
would enable wider use of fluorescent 
lighting in both office and factory. 

4. Provide a small surplus of 
power (d.c.) to meet the continued 
demand for more output from the 
Sturtevant steam plant. 


Method of Co-ordination 


It was proposed to install a modern 
G.E. unit substation of the metal-clad 
type in a centralized location in the 
factory, complete with high-tension 
switches, metering space, etc., a 1,000- 
kva. Pyranol insulated transformer 
and 480-volt feeder switches fully in- 
closed in steel cubicles, to be mounted 
on a concrete mat foundation. The 
new Edison service would be supplied 
by two 13.8-kv. underground feeders 
entering the substation. 

This equipment has been recently 
installed. 

An alternate plan considered was 
the purchase of a 350-kw. engine- 
driven d.c. generating set second hand 
from an industrial plant, about 50 
miles away, which had been converted 
to purchased power. This would have 
cost in the vicinity of $7,000 and 
would have required additional steam 
from the existing boiler plant, already 
severely taxed. Its additional capacity 
could not have been used in directly 
supplying a.c. energy to fluorescent 
lighting units provided for the shop 
drafting room and office building ex- 
tension, or for fluorescent lighting if 
installed later in the main factory 
buildings. The relief of the Sturtevant 
steam plant by transfer of some load 
from its generators to another source 
of supply was essential, and the new 
and enlarged Edison service of the 
plan adopted met this requirement 
with substantial reserve capacity in 
the transformer substation for both 
lighting and power. 

Total replacement of the Sturtevant 
sieam plant by purchased power was 
not considered at length, in view of 
the remaining usefulness of the older 
equipment as a present source of sup- 
ply to the d.c. load of the factory as 
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well as for building heating from 
exhaust steam. 

The revised layout of the electrical 
supply on a singletline basis, repro- 
duced herewith, shows how the a.c. 
service from Boston Edison through 
the new substation is delivered at 
480 volts to various dry type trans- 
former banks rated at 112.5 kva. each, 
from which 120/208-volt network 
service with grounded neutral is car- 
ried to cabinets at distribution cen- 


= 


was approximately $40,000. The 
1,000-kva. industrial substation rep- 
resented about $13,250; the four 
banks of dry type transformers, about 
$3,700 completely installed; auto- 
transformer, $300; main _ feeders, 
about 500 ft. of 600-volt, 500,000 
cir-mil. in three-conductor full me- 
tallic parkway cable, about $1,750; 
branch feeders, _single-conductor, 
500,000 cir-mil. in 3-in. conduit, 
about 2,000 ft., $6,000; miscellaneous 





TRANSFORMER secondary switch (Westinghouse) at left; Bull Dog distribution cabinet 
(right) for 120/208-volt service beyond bank of dry type transformers 


ters, a.c. lighting and power loads 
being fed from these cabinets with 
economy and convenience. A 300-kw. 
motor-generator set provides the tie-in 
between the 480-volt, three-phase sys- 
tem and the 250-volt d.c. system. The 
440-volt a.c. motors used on many 
new tools can be served readily from 
the 480-volt circuits, and 220-volt a.c. 
motors can be run off the 208-volt 
side of the a.c. network. 


Cost of Improvement 


Only one 13.8-kv feeder is used at 
a time, a single automatic oil circuit 
breaker being installed in the sub- 
station. As this is of the truck type, 
it can readily be transferred from one 
13.8-kv. feeder to the other with lit- 
tle loss of time. 

Maximum cost of these betterments 
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interior wiring, $5,000; labor, 
$6,000; contingencies, $4,000. 

There is an estimated saving of 
about $5,000 per year by the installa- 
tion and co-ordination of the new 
Edison service with its 13.8-kv. rate 
of billing, centralized demand meter- 
ing and reduction of load on the steam 
plant, or 12.5 percent on the outlay. 

Installation work was a_ serious 
problem as it involved running heavy 
iron conduit and drawing in the insu- 
lated cables all through the various 
shops, which were crowded with 
workmen and completely filled with 
work in progress, as well as placing 
the many dry type transformer banks. 
The contractor, Albert E. Mace Com- 
pany, successfully did the work with 
no interference with the factory oper- 
ation and with practically no over- 
time. 
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Wartime Protection 
of Electric Power Systems 





Intensification of peacetime measures for recovery from ex- 
tensive damage — Sectionalization and standardization a great 


asset — Defense against bombs, guns and sabotage discussed 


D. M. JONES, Manager Central Station Engineering Dept., General Electric Co., Schenectady, N. Y. 





INFORMATION on actual experience 
in operating and maintaining power 
systems under extreme war condi- 
tions is now sufficient both from the 
British Isles and from the Far East, 
to draw some general conclusions. 
This is made easier by the fact that 
the pattern of all these experiences is 
fairly uniform. 

Threat of damage comes from 
three general sources: (1) Bomb- 
ing; (2) bombardment; (3) sabo- 
tage. 


Bombing 


Complete defense against bombing 
requires heavy overlays of dirt or 
concrete, or both. As the size and 
the effectiveness of bombs naturally 
will increase as the war progresses, 
the amount of this coverage to be 
completely adequate must be con- 
siderable. 

The complete defense, however, is 
being used effectively by the Chinese 
on small power plants by building 
them in caves in the hills. Also, our 
Navy is placing certain of the power 
sources for particularly exposed 
naval bases in bomb-proof structures, 
which are essentially depressed build- 
ings covered by concrete and earth. 

While this approach is possible for 
small power plants under favorable 
conditions, it cannot be applied to 
the over-all power systems supplying 
the electricity for our war effort, or 
even to the power plants of these 
power systems. Fortunately, how- 
ever, experience so far indicates that 
anti-aircraft guns, barrage balloons 
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and interceptor planes, as developed 
in defending England, can reduce 
bomb damage to a random pattern 
in distinction to a highly accurate 
strafing of definite objectives. 


Logical Defenses 


Thus, the logical and practical de- 
fense for the over-all center power 
systems against direct bombing lies 
in: 

(a) Distributing the personnel 
and equipment with respect to loca- 
tion in so far as feasible; or 

(b) Where present large concen- 
trations of equipment must be ac- 
cepted, limiting the damage per hit 
by physical and electrical sectionali- 
zation of these areas. 

The shift in England from immedi- 
ately assembling emergency repair 
crews at power plants or in other cen- 
tral areas where a bomb raid started 
to calling them after the raid is over 
is a typical example of the distrib- 
uted personnel principle. 

This change in procedure also has 
made practical a dispersion of power 
system transportation equipment. As 
the raids are largely at night, the 
employees are now given the cars 
and trucks to take home with them. 
This both minimizes the loss in cars 
and trucks and provides emergency 
transportation to the men when they 
are called. 

Warehousing of stocks often per- 
mits of some practical rearrange- 
ment in the interest of minimizing 
losses. 

Physical and electrical sectionali- 
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zation has been carried out in Eng- 
land in large power stations and sub- 
stations in particular, even to the ex- 
tent of building heavy solid barrier 
walls through the buildings and 
thereby reducing them to assemblies 
of isolated areas for the purpose 
both of limiting the direct damage 
caused by a bomb and also of reduc- 
ing the shock on the over-all power 
system. 


Overhead Relatively Secure 


Power-transmitting facilities of the 
power system present a difficult situa- 
tion to do much about. It is, of 
course, still advisable to distribute 
power lines and cables in so far as 
possible, but it is recognized that 
from a practical standpoint little can 
be done about this except at the time 
of installation. Therefore, it is par- 
ticularly helpful to find that they do 
reasonably well on their own. 

There are, however, minor distinc- 
tions which may be worth mention- 
ing. The overhead power line has 
proved to be a very difficult thing 
to put out of commission, and even 
when damaged can be easily and 
quickly returned to service. In fact. 
it is preferable to any normal type 
of cable construction from a relia- 
bility standpoint under bombing. 
This is based on the conclusion that 
bomb hits and near hits do more 
damage to cables, even though they 
are reasonably immune to flying frag- 
ments, than hits, near hits and 
splinters combined produce on ove'- 
head lines, and finally, even when 
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damaged, the overhead construction 
can be restored in so much less time 
and at so much less expense. 


Supplementary Housings 


Flying fragments and gunfire as- 
sociated with bomb attacks, while 
less devastating, can often produce 
considerable damage, and as protec- 
tion against this damage can often 
be reasonably provided, it becomes 
purely a matter of judgment and ex- 
perience as to when such protection 
should be used. In general, the pro- 
tection against flying fragments and 
machine-gun fire has been limited to 
those parts of the power system 
equipment which are both vital and 
costly in time and money to replace 
or repair, 

Thus the major steam _turbine- 
generator units of the English power 
systems in some instances have been 
provided with supplementary hous- 
ings to protect them from flying frag- 
ments and falling debris. These 
secondary coverings are built both 
on a removable and non-removable 
basis. The removable type commonly 
used has been of reinforced concrete, 
semi-cylindrical in shape and _ sec- 
tionalized to permit removal by 
house cranes. The non-removable 
type has been of essentially the same 
shape, but built of brick and mortar. 

In line with this approach, very 
vital large transformer installations 
are also sometimes equipped with 
barriers as a defense against flying 
fragments and machine-gun fire. 
This barrier can be constructed in 
many different ways, and the choice 
between these various types of con- 
struction should be based on local 
conditions. For instance, some ex- 
periments by an E.E.I. subcommittee 
in this country, indicating satisfac- 
tory protection against rifle fire with 
a hollow cinder concrete block wall, 
where the holes in the blocks were 
filled with loose sand, suggest a type 
of barrier which may be useful in 
many locations. This approach, at 
least, has the advantage of utilizing 
non-vital materials which are broadly 
available. 


Few Transformer Casualties 


Performance of transformers of 
ail types, under even extreme battle 
conditions, however, has been so ex- 
ceptionally good on the following 
general counts that transformer bar- 
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riers are being used with conserva- 
tism: 

(a) The small percentage of the 
total which are hit. 

(b) The small percentage of those 
hit that are seriously damaged. 

(c) The ease, speed and low gen- 
eral cost of repair. 

(d) The almost total absence of 
ensuing oil fires. 

The following data, based on 
the Sino-Japanese hostilities of 
1937-38, which resulted in about 
four months of heavy air attack and 
bombardment by guns up to 12 in. 
calibre, of a considerable portion of 
the Shanghai Power Company’s ter- 
ritory, lends authority to the forego- 
ing statements on transformers. 

Of the 400 transformers, totaling 
300,000 kva. in the areas involved in 
the hostilities, 21,000 kva., or 7 per- 
cent were damaged;* 19,190 kva. of 
the 21,000 kva., or 6.4 percent of 
the total transformers were repaired 
and restored to service at a cost of 
about 40 cents per kva. Forty per- 
cent of this repair cost was for 8,000 
gal. of new oil, which was about 50 
percent of the oil content of the 
transformers which were repaired. 
This leaves 0.6 percent of the total 
transformers damaged beyond re- 
pair. 

In addition, no major transformer 
oil fires occurred, although it was 
noted that external burning of oil 
had taken place on two damaged 
units at the points of puncture. 

In the instances where power com- 
pany secondary substations have 
been seriously damaged, it generally 
has been found that the damage to 
the equipment of the customers fed 
by such substations was so much 
greater that there was no difficulty 
in restoring major service as soon 
as it could be used. 


Fire Hazard 


Apparently fire is an increasingly 
normal incident to bombing. A 
proper defense against fires evidently 
calls for a logical extension, with 
some minor enlargements, of time- 
tried fire-fighting approaches. On ac- 
count of the possible extent of the 
demands on the existing city fire- 
fighting equipment during bomb 
raids, supplementary organizations 





*See ''Bombs Fail to Cripple Shanghai Power," 
by W. Hunter and F, M. Young, ‘‘Electrical 
World,'' May 16, 1942, pages 40-43, 
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within the power companies are ad- 
visable. These organizations, if ef- 
fective, should be co-ordinated on a 
practical basis with the existing city 
fire departments. 

A general fire from bombing will 
probably produce a serious maxi- 
mum demand on city water services 
and this peak demand for water can 
be accompanied by broken water 
mains. Thus the London experience 
has stimulated a system of distrib- 
uted storage of water reserves in 
emergency locations, for fire fight- 
ing. While such activity falls more 
directly on the city than on the 
power company, it still has been 
found expedient for the company to 
provide supplementary fire-fighting 
equipment in all necessary locations 
and even sizable stationary fire 
pumps, where large quantities of 
equipment are concentrated and 
water is available. 


Bombardment 


The general defense against bom- 
bardment damage is the same as that 
against damage from bombing. 

It is interesting to find that build- 
ings of the best type of modern con- 
struction are extremely hard to 
demolish with gunfire, even of heavy 
calibre. Such buildings can_ be 
pierced and damaged, but the effect 
of each shell is more localized than 
might be imagined, and it is ex- 
tremely difficult to break down the 
over-all building structure. 


Sabotage 


Both the English experience and 
our own apparently indicates that a 
judicious use of armed guards, sup- 
plemented by fences and night il- 
lumination where required, repre- 
sents a rational local procedure 
against sabotage. Every effort pos- 
sible, however, should be made 
locally in all plants to insure a united 
front between labor and management 
against internal saboteurs, for it is 
surprising how much can be learned 
from the men in the plant themselves 
if their help and confidence are won. 

All this local activity would still 
probably be inadequate if not backed 
up by national policing agencies, 
such as F.B.I. and Scotland Yard, or 


equivalent. 
Conclusions 


Past experience of the power com- 
panies in this country with serious 





(1115) §7 








| 
| 
| 
| 


—— 





storms and floods are a good general 
background for handling serious 
damage resulting from war. 

Experience in these contingencies 
has already indicated a marvelous 
co-operative spirit among all power 
and communication companies and 
the extreme mobility of their repair 
crews has been amazing. Distance 
means little in obtaining aid. 

The effectiveness of these outside 
groups after they arrive, of course, 
increases tremendously if they find 
the same general types of equipment, 
construction and wiring practices 
as they have been accustomed to. 

It seems certain that, if we do have 
to weather considerable war damage 
of power systems, there will eventu- 
ally be a broad awakening to the ad- 
vantages to the power companies and 
to the public of greater standardiza- 
tion in the design and ratings of 
power company equipment, as well 
as in their over-all layouts and in 
their construction and wiring prac- 
tices. Much can be learned in this 
matter from the communication 
companies. 

It is finally worthy of note that 
the general requirements of peace 
and war lead to the same procedures 
in both power system design and 
operation. Thus, diversity which is 
now accepted as the most practical 
basic approach to reliability of 
power supply and to the limitation of 
power system damage under war con- 
ditions, as exemplified by the Eng- 
lish sectionalization procedures in 
major power plants, was fast gain- 
ing general acceptance here, even 
before the war, as the proper under- 
lying principle for power system 
design. 

It should be of some comfort to us 
in terms of our long-time national 
economy to find that our power sys- 
tems should be designed on the same 
basic principle for peace and war. 


Canadian Resources 


Water-power resources in Canada 
are estimated to be sufficient to sup- 
port a total installed turbine capacity 
of approximately 51,350,000 hp., T. 
A. Crerar, Minister of National Re- 
sources, said recently. A census of 
electric stations for 1941 showed an 
installed capacity of 7,784,000 hp.., 
of which 2,031,250 was under public 
ownership, 5,735,150 under private. 
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Efficiency—Progress in 
Design to Improve It 


Thirty-year records shows creditable 


advances in reducing equipment losses 


as well as trimming weight and bulk 


C. A. POWEL, Manager Headquarters Engineering. 
Westinghouse Electric & Manufacturing Co., East Pittsburgh, Pa. 


WHAT is efficiency? According to the 
American Standard Definitions of 
Electrical Terms, the efficiency of a 
device with respect to a quantity is 
the ratio of the useful output of the 
quantity to its total input, but there 
is a dictionary definition which reads 
“the quality of producing the most 
effective result,” and it is usually 
this definition that subconsciously in- 
fluences our thinking whenever we 
consider efficiency. 

The last 150 years have been spent 
by civilized man in devising ways 
and means of getting more out of 
less, whether it be materials or labor, 
and we consider ourselves particu- 
larly efficient when we finally bring 
out a strip-mill that requires five 
men instead of fifty for its operation, 
or build a power station that will pro- 
duce a kilowatt-hour from three-quar- 
ters of a pound of coal instead of 
three pounds, even though there may 
be added complications. All this striv- 
ing for efficiency apparently stems 
from man’s fighting instincts. Cer- 
tainly nature does not teach us to be 
efficient. We are told that only God 
can make a tree, but to do so He 
sprinkles around a million or so 
seeds. The adult fish one finally hooks 
with a Royal Coachman is the sole 
survivor of two hundred thousand 
eggs, unless man has taken a hand in 
the matter and helped out nature 
with an up-to-date hatchery. 

It would seem that man will not 
be happy until in some way or an- 
other he attains 100 percent effi- 
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ciency somewhere, and it must be 
admitted that he is coming close to it 
when he can build a 40,000-kva. 
transformer with full load losses of 
200 kw. or less. The improvement in 
efficiency of power equipment over 


Temperature-Deg.F. Nominal Rating-1000 Kw 
N 
» 


Sho 
Turbine Heat Rate 
1000 Btu/Kwh. 


1900 1910 1920 1930 194 


Year 
FIG. 1—Progress in turbine operating 


conditions and performance 


the last 30 years has been remarkable 
and the accompanying curves may 
come as a surprise to those who have 
not paid particular attention to this 
phase of engineering. 

In 20 years the coal consumption 
per kilowatt-hour generated has been 
reduced in the best stations from 
three pounds to one pound or less. 
This is mostly the result of two fac: 
tors, the fine work of the boiler and 
turbine designers in developing units 
capable of handling much _ higher 
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steam pressures and temperatures, 
and to a lesser extent the improve- 
ment in the efficiency of the turbo- 
generating units themselves. 

Various items contributing to the 
improvement in boilers and turbines 
follow different curves in respect to 
time (Fig. 1). For instance, metal- 
lurgical developments between 1920 
and 1927 permitted sharp increases 
in steam pressures, but only a lim- 
ited increase in temperature. Like- 
wise, the maximum size of individ- 
ual units has come up more or less 
independently of pressures and tem- 
peratures. Improvement in the effi- 
ciency of the units (Fig. 2) is due to 
better design of the blades, reduction 
in leakage losses, better control of the 
steam flow and reduction in the iron 
and windage losses in the generators. 

Salient pole generators show 
equally good improvement (Fig. 3), 
through reduction in losses over the 
last 30 years. The improvement is 
chiefly due to better electrical char- 
acteristics of the iron and_ better 
schemes of ventilation. The curve fol- 
lows the same general shape for all 
sizes of machines, but the actual losses 
are, of course, not the same. The ap- 
proximate values of losses corre- 
sponding to the 100 percent point of 
the curve have, therefore, been added 
for the three types—large, medium 
and small. 


Transformers 


With generating units sound eco- 
nomics dictates in practically all 
cases that advantage be taken of all 
improvements to increase efficiency, 
since in general the operating pro- 
gram is laid out to load the individ- 
ual units fof maximum efficiency, but 
with transformers this is not neces- 
sarily the case. The load cycle on 
transformers may well be such that 
a lower initial cost is more eco- 
nomical than a saving in losses. Con- 
sequently, developments in the elec- 
trical characteristics of the iron, and 
other improvements which might have 
been used to increase efficiency, have 
not necessarily been utilized for that 
purpose. It has proved more eco- 
nomical to take advantage of these 
developments to reduce size and 
weight and only partially to reduce 
losses. Fig. 4 indicates the trend in 
performance and weights of small 
distribution transformers, the per- 
formance being given as the product 
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FIG. 2—Trend in Rankine-cycle efficiency 
of turbo-generators, including generator 
losses 
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FIG. 3—Trend in salient pole generator 

losses. The approximate initial (1912) 

losses of large machines was 3.5 percent, 

of medium units 4.2 percent and small 

units 5.5 percent 
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FIG. 4—Trend in performance and weights 
of small distribution transformers. When 
Hipersil was introduced in 1941 no im- 
provement was made in performance, but 
considerable reduction was made in sizes 
and weights 
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FIG 5—Typical reduction in losses of large 

power transformers 


of the iron and copper losses. The 
question of the most economical di- 
vision of losses between iron and cop- 
per is in itself an interesting prob- 
lem, which however is outside the 
scope of these remarks. The curves 
indicate that, for instance, when 
Hipersil was introduced in 1941 no 
improvement was made in perform- 
ance, but a considerable reduction 
was made in the size and weight of 
the units. 

Fig. 5 shows the reduction in losses 
of a typical large power transformer 
in which economy dictated a high effi- 
ciency, such as a step-up transformer 
in a generating station. However, in 
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power transformers, as in distribution 
transformers, minimum losses do not 
necessarily mean highest economy. 
There is considerable elasticity in the 
efficiency of transformers and, where 
economy justifies it, the losses of an 
individual unit can be reduced to 
quite an extent by special design of 
the unit. 


Induction Motors 


What has been said regarding 
transformers is even more true of 
induction motors, the efficiency of 
which has not varied over a long 
number of years. Practically all the 
improvements in materials and engi- 
neering design over the years have 
been used to reduce their size and 
weight, but here, too, motors of 
higher than normal efficiency can be 
had for additional expense where 
conditions justify it. 

The press of war has quickened en- 
gineering development tremendously, 
and a store of new knowledge and 
technique is being built up which will 
certainly have a marked effect on 
efficiency, particularly that part of it 
that responds to the definition, “the 
quality of producing the most effec- 
tive result.” 


Ask License On 
Vernon Hydro Project 


The FPC announced recently that 
it had received a joint application by 
the Connecticut River Power Co. and 
the New England Power Co. for a 
federal license covering the existing 
Vernon hydro-electric project located 
on the Connecticut River. A transmis- 
sion line running from the N. H.- 
Mass. state line to Pratts Junction, 
Mass., is owned and operated by New 
England Power and the remainder of 
the project is owned and operated by 
Connecticut River Power Co., accord- 
ing to the application. 

The project consists of a gravity- 
type dam, a power house with in- 
stalled hydraulic capacity of 41,560 
hp. and the transmission lines. Most 
of the energy generated at Vernon 
station is being delivered under con- 
tract to utilities (principally New 
England Power) and to industrial 
companies in New Hampshire and 
Vermont. Both companies are sub- 
sidiaries of the New England Power 
Association. 
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Water Problems in 
High-Pressure Boilers 


Control of concentration deposits, silicate reduction, dissolved 


oxygen, 


copper accumulation, 


carryover and personne! 


education the major components of constructive solution 


D. B. JONES, Hall Laboratories, Inc., Pittsburgh 


CERTAIN PROBLEMS of water con- 
ditioning appear to be characteristic 
of high-pressure operation. The prin- 
cipal water problem causing outages 
and increased maintenance is that in 
which deposition of substance at crit- 
ical points in the boiler causes over- 
heating of metal, resulting in tube 
failures. Deposits normally found 
vary in composition and each type 
is characteristic of a different phase 
of this problem. 

Formation of calcium and magne- 
sium scales on evaporating surfaces 
(Fig. 1) is the result of concentrating 
feedwater, containing these impuri- 
ties to the point where their solubil- 
ities are exceeded. The principal 
scales formed in this way are calcium 
sulphate and calcium silicate. To pre- 
vent deposition of these materials 
phosphate can be added to the boil- 
ers to precipitate the calcium as cal- 
cium phosphate, which is normally a 
non-adherent sludge that circulates 
with the boiler water and is removed 
by normal blowdown. Magnesium is 
generally precipitated as the silicate, 
hydroxide or phosphate, which are 
also sludges. Calcium scales cannot 
form in a boiler in the presence of 
equivalent amounts of soluble phos- 
phate. Phosphate conditioning, there- 
fore, represents the most practical 
method of eliminating calcium scale 
deposition, since the phosphate ion is 
stable under all boiler temperatures. 
Practical application of phosphate 
conditioning suggests the maintenance 
in the boiler water of a certain amount 
of soluble phosphate, above the equiv- 
alent amount of calcium entering the 
boiler with the feedwater, to serve as 
additional protection against scale 
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FIG. 1—Scale formation caused by lack of 
boiler water treatment 


An Eastern high-pressure plant operating 
with feedwater consisting of turbine con- 
densate and evaporated make-up used no 
internal treatment because feedwater was 
considered pure. The scale condition pic- 
tured above soon began to cause numerous 
tube failures. A check on plant conditions 
indicated that condenser leakage and evapo- 
rator carryover were sufficient to require 
phosphate conditioning of the boiler water. 
Controlled internal treatment by phosphate 
has entirely eliminated this problem. 


deposition, should the hardness con- 
tent of the feedwater increase to any 
extent. The concentration of the so- 
called “excess phosphate” can readily 
be determined by simple tests and the 
feed of the chemical can be adjusted 
on the basis of the test results. 


Phosphate Treatment 


Phosphate conditioning, however, 
will not eliminate scale formation 
occurring as a result of evaporation 
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practically to dryness. Such deposi- 
tion usually occurs in those areas 
where steam generation is most rapid, 
such as water wall, slag screen and 
main generating tubes. Analyses of 
such materials show them to consist 
largely of silica, sodium-aluminum- 
silicate and, in extreme cases, appre- 
ciable amounts of water-soluble salts. 
Available methods of boiler water 
treatment have not succeeded in com- 
pletely eliminating such deposition. 

Lacking a concrete solution to the 
problem of silica, the practical ap- 
proach takes on economic aspects. 
There are several alternatives to be 
considered on a cost basis. Means are 
available to reduce the silica in the 
make-up water to very low values. 
However, the cost of such treatment 
increases almost exponentially with 
the actual amount of silica removed 
when the lower regions of concentra- 
tions are reached. Therefore, it may 
be less costly to follow either of two 
other methods; namely, ‘continue to 
operate under conditions where silica 
deposits form and set up a schedule 
of mechanical cleaning, or increase 
steam-generating equipment _ sufh- 
ciently to permit operation at ratings 
where silica ceases to be a problem. 

It is readily apparent that no one 
of these methods is an attractive sub- 
stitute for the complete elimination 
of silica problems. The final step may 
consist of changing of boiler design 
to supply additional circulation 
through those tubes suffering from 
deposition of this type. Such changes 
represent considerable expense and 
lengthy outages, and are usually con- 
sidered only after other methods have 
failed. 
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A second major difficulty is experi- 
enced when loss of metal occurs as a 
result of direct action of steam and 
water on the boiler surfaces (Fig. 2). 
Corrosion of boiler surfaces by dis- 
solved oxygen carried into the units 
by the feedwater has ceased to be a 
major problem in _ high-pressure 
boiler operation due to efficient means 
of mechanical elimination of dis- 
solved gases, or through the use of a 
chemical scavenger such as sodium 
sulphite. However, the boiler water 
itself is a vast storehouse of oxygen, 
that, if liberated, will combine with 
the boiler metal. Under ordinary cir- 
cumstances, the boiler water will re- 
act with the metal, forming a coating 
of iron oxide. If this coating remains 
intact further corrosion cannot occur 
because the iron oxide serves as a 
protective agent to the metal. In 
areas of steam blanketing or film 
boiling (Fig. 3) boiler water is highly 
concentrated, and with the necessity 
of maintaining appreciable alkalinity 
in the boiler water, high concentra- 
tions of caustic are formed which 
attack the iron oxide coating and ex- 
pose the metal to additional attack 
by the water. Continuation of this 
process causes a grooving or chan- 
neling action, resulting in thinning 
of the metal and ultimate failure of 
the tube. 

This process can also take place 
under more normal evaporating con- 
ditions. As each bubble of steam is 
formed, a tiny drop of boiler water is 
evaporated to a high concentration, 
and the highly alkaline solution thus 
formed dissolves out iron oxide on 
the surfaces of the metal. The next 
moment the concentrated solution is 
diluted by boiler water and the ac- 
tion is halted until the next steam 
bubble is formed. Each time dilution 
of the highly alkaline solution takes 
place the iron oxide taken into solu- 
tion is reprecipitated and is distrib- 
uted throughout the boiler by nor- 
mal boiler water circulation. This is 
one source of the iron oxide usually 
found in deposits removed from high- 
pressure units. 


Copper and Zinc Oxide 


One point that may not necessarily 
be termed a major difficulty, but is 
closely allied to high-pressure units, 
is the presence of appreciable amounts 
of metallic copper and, at times zinc 
oxide, in boiler deposits. These ma- 
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FIG. 2—Thinning of boiler tube metal as 
the result of steam blanketing 


In an 1,800-psi. unit screen tube failures 
occurred as a result of thinning and subse- 
quent tearing of the metal along the top of 
the tubes. The failures were diagnosed as 
due to steam blanketing. Solution of the 
problem was believed to require increasing 
the slope of, or the flow through, this tube 
row. Since either of these required major 
changes in the boiler, spinners were installed 
to impart a spinning action to the water to 
keep all surfaces wetted continuously. This 
simpler approach has been highly successful 
in eliminating further attack of metal. 





terials are products of corrosion oc- 
curring at points in preboiler equip- 
ment, and, since the boiler serves as 
a sump for the system, these sub- 
stances are carried in solution by the 
feedwater to the boiler, where they 
are precipitated. Only by eliminating 
those conditions whereby corrosion 
of pre-boiler equipment takes place 
will the amount of deposition of these 
materials be reduced. This is neces- 





FIG. 3—Effect of film boiling on tube 
metal temperatures 


Where film boiling occurs as a result of 
excessive heat input, a blanket of steam in- 
sulates the boiler water from the tube metal. 
At such points the temperature of the metal 
rises sharply above the normal and failure 
from overheating may result. 
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sary not only to protect pre-boiler 
equipment, but, because of their high 
densities, magnetic iron oxide and 
metallic copper tend to settle out 
wherever decreased circulation al- 
lows. 

By collecting on the bottom of in- 
clined generating tubes, usually near 
the lower ends, these deposits contrib- 
ute to overheating of the tube wall 
and attack on the metal by the re- 
sulting boiler water concentration. 
These caustic solutions cannot readily 
be diluted by boiler water, since they 
are protected by the iron oxide and 
copper deposits and almost constant 
exposure of the metal to caustic at- 
tack results. In such cases the metal 
is literally rotted away. At times, as 
corrosion continues, an iron plug re- 
mains in the pit, hiding the action 
until the metal is sufficiently weak- 
ened to cause failure. 

In other instances the caustic at- 
tack gives a brittle character to the 
metal and may be termed a form of 
caustic embrittlement. This type dif- 
fers from the conventional type in 
that a definite change in crystalline 
structure is brought about by the 
caustic solutions. In the conventional 
type no change in the crystals occurs, 
but corrosion follows the crystal 
boundaries. In both cases the metal 
becomes brittle, making it particu- 
larly subject to failure under impact 
or repeated stress. 


Alkalinity Factor 


Since the rapidity of attack of the 
metal is a function of the boiler water 
alkalinity, any means whereby the 
amount of alkalinity required can be 
reduced will minimize the loss of 
metal. When hardness in the feed- 
water is reduced to, and maintained 
at, an absolute minimum, it is per- 
missible to maintain only that amount 
of free caustic provided by the hy- 
drolysis of the soluble phosphate 
maintained in the boiler water for 
calcium scale prevention. Under such 
condition, in those areas where high 
caustic concentrations may form, the 
alkalinity, which would be present in 
the boiler water and gives the pH 
value, would combine with the phos- 
phate in the form of trisodium phos- 
phate as the boiler water concentrates. 
After final concentration, no caustic, 
as such, would be present. As the re- 
sult, subsequent dilution by the boiler 
water will not reprecipitate any iron 


(1119) 61 










| 
| 
| 





oxide and such accumulation in the 
boiler will be reduced. 

The method outlined above repre- 
sents the most practical method of 
approaching this problem. However, 
it must be realized that if appreciable 
quantities of sludge are to form in 
the boiler water, high alkalinities 
must be maintained to prohibit sludge 
deposition. 

Boiler tube failures due to crack- 
ing or loss of metal can occur even 
when highly caustic solutions do not 
contact the boiler metal (Fig. 4). 
Failures of this sort usually occur in 
tubes that do not have sufficient slope 
to allow rapid enough steam release 
to prevent steam blanketing along 
the top of the tube. Under such con- 
ditions metal temperatures increase. 
However, slugs of water strike the 
metal at the steam-blanketed areas at 
certain intervals, thereby causing sud- 
den drops in temperatures. This sub- 
jects the metal to considerable stress, 
which may result in severe cracking 
and failure. Where quenching action 
is not sufficiently severe to produce 
cracking of the metal, it may be in- 
strumental in cracking off the iron 
oxide coating due to different coeffi- 
cients of expansion of the iron oxide 
coating and the metal, thus permitting 
additional attack of the metal by the 
water. A continuation of this process 
results in grooving or gouging along 
the top of the tube until it is necessary 
to remove it, or failure occurs. Gen- 
erally, this problem can be solved 
only by increasing the slope of, or 
removing, the affected tube rows. 


Carryover Vaporization 


Deposition of solids in the super- 
heaters or turbine resulting from 
carryover of boiler water solids with 
the steam is generally characteristic 
of high-pressure operation. Consider- 
able work has been done to develop 
mechanical means of limiting the 
amount of moisture and boiler water 
solids carried from the boiler. Vari- 
ous types of baffling and separators 
have been designed which have 
proved of great value in cleaning up 
steam, so that steam quality tests show 
steam of very low dissolved solids 
content. However, in many cases 
where the most efficient steam-purify- 
ing equipment is in use, turbine effi- 
ciencies continue to drop and units 
must be cleaned at periodic intervals. 
For this reason the problem of carry- 


62 (1120) 


over is being considered in a differ- 
ent light at present. Recent develop- 
ments seem to indicate that opera- 
tion at high temperatures results in 
some vaporization of boiler water 
solids, and if such is proved to be 
the case it will explain why mechan- 
ical steam-purifying equipment can- 


FIG. 4—Cracking in top of steam-circulat- 
ing tube from a 600-psi. boiler due to 
quenching 

This cracking occurred close to the bend 
adjacent to the steam drum. Metallographic 
examinations showed no evidence of over- 
heating. Cracking was identified as stress 
corrosion due to quenching. Boiler design 
was altered to increase ratio of water to 
steam in the circulating tubes. One row 
of tubes was removed and the slope of other 
rows was increased. Cracking has been 
eliminated and little evidence of steam 
blanketing has been found since the changes 
in design have been made. 


not entirely eliminate carryover of 
solids. In this case the problem be- 
comes one for the chemist to solve. 
Only time can tell of his success. 

Lacking the final solution, a prac- 
tical approach to a carryover prob- 
lem incorporates a definite program 
for collecting data under a great va- 
riety of operating conditions. Actual 
steam quality tests should be made 
while observing effects of variations 
in boiler water concentrations, load 
conditions, water level, boiler ratings 
and various firing conditions. 


Water Solids Content 


It may appear that a considerable 
amount of difficulty with water could 
be eliminated if only pure water was 
used, thereby obtaining only pure 
steam. The principal source of boiler 
feed is turbine condensate. This water 
is not absolutely pure, for some con- 
denser leakage nearly always proves 
to be a source of dissolved solids. It 
is practically impossible to eliminate 
this type of contamination and the 
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amount of leakage that can be tole,. 
ated will depend entirely upon ti: 
characteristics of the water used for 
condenser cooling. Along the eastern 
seaboard, where sea water may he 
used, the dissolved solids content of 
the cooling water is tremendous and 
even a slight amount of condenser 
leakage will greatly contaminate the 
condensate. On the other hand, the 
dissolved solids of Lake Erie water 
are quite low and considerably more 
inleakage of cooling water could be 
tolerated. 

To this condensate must be added 
enough water to make up the losses 
occurring in the system. However, 
since all sources of raw water in na- 
ture are such that some dissolved 
solids are present, absolutely pure 
water cannot be obtained for boiler 
make-up. Many improvements in 
methods and equipment have been 
made for treating raw waters for 
boiler make-up to remove suspended 
solids, hardness, silica and dissolved 
solids. Lime-soda softeners of the 
sludge blanket type are effective in 
reducing dissolved solids and, to 
some extent, silica. Base exchange 
softeners have been developed to the 
point that, by using carbonaceous and 
resinous material and by a step proc- 
ess with cation exchanger and acid- 
absorbing material, a water largely 
free of all dissolved solids except 
silica can be obtained. Evaporators 
are being used to a greater extent 
than formerly, and more care is be- 
ing taken to eliminate carryover from 
them. However, with all these meth- 
ods and precautions, water problems 
in high-pressure plants which have 
been discussed continue to exist. 


Control Measures 


It may then appear that the water- 
conditioning field is falling down in 
its share of responsibility in keeping 
power plants at peak capacities. Ac- 
tually, together with the new develop- 
ments in pre-treatment, new tools 
have been made available for more 
accurate diagnosis of boiler prob- 
lems. Added to chemical analyses 
are the polarizing microscope and the 
X-ray. Metallographic studies of 
boiler metal have pointed the way 
to new approaches to old problems. 
With the correct diagnosis of water 
problems at hand, the basic funda- 
mentals of chemistry are applied with 
ever-increasing success. 
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House-to-House Feeds 
on Defense Projects 


Primaries to the nearest house and sec- 


ondaries run under eaves to serve clus- 


ters of six to twelve temporary homes 





AN INTERESTING development in 
the distribution of electric service for 
a certain type of defense housing 
project is found in Portland, Ore., 
under what is known as the Gartrell 
Plan, first proposed by E. M. Gar- 
trell, chief of the Housing Authority 
of Portland. Under this plan the 
housing units, of temporary construc- 
tion, are built on lots which have re- 
verted to the city or county for non- 
payment of taxes. These are leased 
by the government for a period of 
five years or for the duration, as the 
case may be, after which the houses 
are to be torn down. Under this 
plan, which embodies only a part of 
the defense housing construction of 
various types going on in the city, 
there are completed or under contract 
a total of 725 single-family units, 
erected on 52 sites, with three or four 
to 54 units on a site. 

The chief advantages of the plan 
are that the lots, which are selected 
where there are enough of them con- 
tiguous to form a site, are for the 
most part property where the various 
services, such as water, electricity, 
gas, sewers and street improvements, 
are already in. Also, the sites are sep- 
arated from one another so that there 
is not the congestion that results 
where large tracts are completely 
built up. 

\s far as the Housing Authority 
knew, it would be necessary to serve 
these houses electrically in the usual 
manner, by means of service drops 
from the street to each individual 
house, and, in case of some of the 
larger ones, extending the distribu- 
tion lines through the area. Studying 
the Gartrell Plan, A. C. McMicken, 
general sales manager of the Port- 
land General Electric Co., was much 
concerned about the large amount of 
copper that would be required for all 
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those individual drops with attendant 
additional line construction, especially 
as it would all be temporary work at 
best. He therefore devised the plan 
indicated upon the accompanying 
plot of a representative Gartrell Proj- 
ect, and it was readily accepted by 
the authority because it would mean 
the saving of a large amount of cop- 
per. 

The Portland General Electric 
Company, or the Northwestern Elec- 
tric Company, whichever happens to 
be serving any particular site, simply 
runs a line from the street to the near- 
est house. From there on the wiring 
is done by the authority through its 
contractor, each house being con- 
nected to the next by means of open 
wiring on insulators under the eaves, 
using weatherproof wire. The con- 
tractor also provides meter bases at 
each house. Later, the utility goes in 
and sets the meters and makes indi- 


vidual contracts for services with the 
tenants. It therefore retails power 
on such projects instead of merely 
wholesaling it, as is the case on many 
of the larger projects. 

For the most part the wiring is 
single phase, two- or three-wire, de- 
pending on the service. If there is to 
be only lighting supplied on a proj- 
ect, two-wire will do. But if there are 
to be ranges connected three-wire is 
necessary to balance load. These be- 
ing small houses, the wiring passing 
under the eaves has a clearance of 
only about 9 ft., but this is deemed 
sufficient under the conditions, for it 
permits passage of a car underneath, 
though not a large truck. 

It will be seen that about all the 
utility facilities needed for any one 
site are a span or two of primary or 
secondary circuit on existing poles 
plus the necessary service drops from 
pole to point of contact at the first 
house. The plot shown here is not 
quite typical, since it shows that two 
additional poles were necessary in 
this case. In the great majority of 
cases no such additional extensions 
were required, existing street poles 
serving. 

The utility works directly with the 
architect on these projects, laying out 
the necessary wiring required for 
the house-to-house system, indicating 
the number and size of wires neces- 
sary, so that the architect can write 
his wiring specifications directly 
from the plan. 


String 1 No. 6 stee/ (primary phase B) and | No. 6 steel neutral and install 


both wires on primary arm 
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LIGHTING only in 54 temporary defense houses served from two poles 


Weatherproof wire strung under the eaves from house to house; company provides secondary 
only to first (nearest) house and sets meters when authority's contractor has installed the 
dotted line portions; shaded houses on one side of three-wire secondary, unshaded on other 
for balance of load; meter bases provided by contractor. 
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48-Hour Week 
Compliance Problems 


Probably the most important single 
piece of advice to employers faced 
with observance of the President’s 
48-hour week order is to keep in 
touch with the local War Manpower 
Commission director. 

This practice becomes almost vital 
in view of WMC’s policy of having 
the order interpreted and enforced 
locally. Many questions on the policy 
which are put up to WMC authorities 
in Washington are referred back to 
local WMC officers. Release sched- 
ules by which employees displaced in 
the acceleration to 48 hours must be 
validated locally. Employers who 
want to plead special or unusual cases 
must do so before local or regional 


Q: What is the purpose of the 
48-hour order? 

A: The purpose of the order is to 
reduce demands for additional labor 
in plants which are expanding pro- 
duction and in plants which are not 
expanding, to release labor for essen- 
tial work elsewhere. 


Q: Does the 48-hour order apply 
to all departments whether or not 
it will release people? 

A: No. WMC, as administrator of 
the executive order, is not interested 
in boosting hours simply for the sake 
of boosting hours. Even within one 
company or within one establishment 
of one company, there may be work 
weeks of varying lengths. 

Where, within the 32 shortage 
areas, part of a company’s operations 
can be maintained or expanded with 
the existing or smaller labor force, 
those operations should ultimately be 
scheduled on the 48-hour week, in 
compliance with various provisions of 
the order. Another department in 
the same establishment, however, 
which is unable to reduce its labor 
requirements by going to 48 hours 


weekly may remain on the 40-hour 
schedule. 
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authorities. General questions as to 
whether a 48-hour week would result 
in “better utilization” of the labor 
force or union problems raised by 
the order must be decided locally. 

In addition to all this, Regional 
WMC directors have the authority, 
along with Chairman Paul V. Mc- 
Nutt of WMC, to apply the order to 
additional areas and activities. 

The order is of bread-and-butter 
importance now in 32 important in- 
dustrial areas with others to follow 
soon. For this reason, the space ordi- 
narily set aside for Priorities Prob- 
lems is devoted to a symposium on 
questions relevant to the electric util- 
ity industry. 


Examples of this reasoning might 
be the line maintenance and legal de- 
partments. Obviously, line crews can 
cover more ground working 48 hours 
weekly than they can working only 
40 hours. Or a somewhat smaller 
number of men could handle the 
same amount of work by working 48 
hours weekly. Thus, one or more 
skilled workmen could be freed for 
war work elsewhere. When this situa- 
tion exists within one of the shortage 
areas, steps must be taken to apply 
the 48-hour week. 

The legal department, however, 
poses a different problem. Normally, 
an increase in the number of hours 
attorneys spend at work each week 
will neither free labor nor curtail hir- 
ing. Furthermore, an attorney who 
was released by a utility because 
its existing legal staff added a day to 
the work week would not re-enter the 
labor market in the same sense as 
would a lineman, a skilled laborer or 
an unskilled laborer. 


Q: Does the 48-hour week order 
apply throughout a system regard- 
less of local labor conditions? 

A: Strictly speaking, the order does 
not apply to an entire system which 
lies both within and without one or 
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more of the designated shortage areas, 
The executive order provides that the 
minimum work week be applied by 
“plant, factory or other place of em.- 
ployment.” Thus, while a_utility’s 
main power plant may be within a 
shortage area and thus subject to 
provisions of the order, numerous 
other operations of the same com- 
pany outside the area would not be 
subject to the order. The Regional 
WMC Director could, if he chose, ex- 
tend the shortage area to cover far. 
flung utility operations or classify the 
utility industry within his region as 
subject to the order, but barring such 
action, application of the order would 
not be system-wide unless the entire 
system were within one or more short- 
age areas. 


Q: What about employees who 
normally are stationed within a 
shortage area but whose duties re- 
quire them to work for varying 
periods outside the area? 

A: The answer to this question can 
be obtained only from Area Direc- 
tors. The probability is that the order 
will apply to at least those employees 
who perform most of their work 
within designated areas. As yet, WMC 
at Washington has refrained from 
providing much of a statement on the 
principles by which the decision 
would be made locally. Currently, 
there is a question within the com- 
mission as to whether a series of 
interpretations as minutely detailed 
as this should be issued or whether 
such unrefined problems should be 
put up to local authorities “as is.” 





Q: Does an employer have to 
hold indefinitely until jobs are 
found for the men who could be 
released? 

A: No, but in those cases within 
designated shortage areas where adop- 
tion of a 48-hour week would release 
men for other essential work, no em- 
ployer may release workers except in 
accordance with a release schedule 
approved by the area WMC director. 
This will allow the employer to pro- 
pose his own release timetable, sub- 
ject to WMC approval and authoriza- 
tion. 

Inasmuch as WMC’s point in con- 
trolling layoffs is to prevent mass 
dislocations of the labor market in 
shortage areas, no WMC area direc: 
tor will approve schedules which 
would put a considerable number of 
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workers on the street at the same 
time. Within these limits, however, 
there is no indication that WMC area 
directors will quarrel at length with 
eniployer-compiled release schedules. 

The extension of the work week to 
48 hours will coincide with the release 
of those workers scheduled for dis- 
missal under the 48-hour week. This 
will insure that the employer will not 
be forced to pay more workers than 
he needs while awaiting the effective 
date or dates of his release schedule. 


Q: Does non-compliance with the 
order within the designated areas 
stop the company in question from 
all hiring or merely hiring through 
the United States Employment 
Service? 

A: Non-compliance stops all hiring. 
WMC expects no quarrel with this 
broad ruling and suggests that “in- 
direct pressures” which it could 
bring on recalcitrant employers would 
be sufficient to bring about complete 
enforcement. 


Q: What is the procedure out- 
side the designated shortage areas? 
Can an employer be forced to go 
to the 48-hour week? 

A: Outside the designated short- 
age areas, employers may go to the 
48-hour week or not as they choose. 
If they decide on longer hours, they 
may put them into effect in any way 
that seems fit, subject only to the re- 
strictions of the Fair Labor Standards 
Act, which requires payment of time 
and one-half for all hours over 40 
per week in covered industries. 

There is no compulsion about the 
48-hour week outside the designated 
shortage areas. The point of requir- 
ing release schedules for laying off 
workers within the shortage areas is 
to prevent mass dislocation of work- 
ers. Outside the shortage areas, WMC 
figures, uncontrolled layoffs will 
neither be so many nor so simulta- 
neous as to cause any great amount 
of trouble. 


): How can the normal wage 
differential between foremen and 
workmen be maintained? 


\: This question is now before the 
Co nmissioner of Internal Revenue for 
de: ision as to whether employers will 
be allowed to increase supervisory 
waxes to “keep the boss making more 
than the men who work for him.” 
While no decision has yet been made, 
there is a general feeling among off- 
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cials of the various agencies charged 
with administering the 48-hour order 
and its resultant wage and salary 
problems that some such differential 
should be maintained. 

One southern utility worked out 
an agreement with its local salary 
stabilization unit which allowed the 
company to pay foremen bonuses to 
maintain the normal spread between 
their customary salaries and the 
wages paid their laborers before over- 
time closed the gap. No _ blanket 
agreements covering all foremen were 
allowed, but rather the company was 
required to present a specific plan 
for each foreman whose pay it wanted 
to increase. And when the workmen, 
for any reason, worked less than 48 
hours, the foreman’s bonus was cor- 
respondingly decreased. 


Q: How far up the line of super- 
visors will this line of reasoning go? 

A: As yet there is no answer for 
this question because the primary 
question of whether there shall be a 
spread has not been decided. How- 
ever, if the Commissioner of Internal 
Revenue approves the principle of 
maintaining a wage spread between 
foremen and workmen, as seems 
likely, he will determine the breaking 
point beyond which the spread shall 
not be maintained. Numerous differ- 
ent suggestions as to the location of 
this breaking point have been laid 
before Internal Revenue, with many 
of them setting an arbitrary level of 
yearly income as the breaking point. 
Some of these proposals suggest that 
$5,000 a year be the limit beyond 
which no spread be maintained, 
others range up to $7,500. A few 
suggest that the spread be maintained 
all along the line by determining the 
base hourly rate of the salaried per- 
sons affected and adding, at straight 
time, compensation for all hours 
worked beyond 40 each week. Re- 
gardless of where it may be estab- 
lished, it seems certain that a definite 
ruling by the Commissioner of In- 
ternal Revenue will issue on the ques- 
tion of how far up the line the spread 
shall be maintained, provided of 
course that any spread is allowed. 


Q: How are salaried people com- 
pensated for overtime? Does this 
cover all salaried people and if 
not, where is the breaking point? 

A: Answer to this question de- 
pends on the classification of the sal- 
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aried person, because two agencies, 
the Bureau of Internal Revenue and 
the Wage-Hour Public Contracts Di- 
vision, have jurisdiction. 

Internal Revenue has jurisdiction 
over all salaries above $5,000 yearly 
and those of executive, professional 
and administrative men under $5,000 
who are not covered by collective 
bargaining agreements. Salaried em- 
ployees subject to the jurisdiction of 
Internal Revenue may be paid for 
overtime work automatically if they 
were paid for such work before wage 
and salary stabilization was ordered 
last fall. 

If they were not so recompensed 
the approval of the regional sal- 
ary stabilization unit is necessary be- 
fore they may be paid for overtime. 
(Addresses of regional salary sta- 
bilization units may be obtained from 
A. D. Burford, Deputy Commissioner, 
Salary Stabilization Unit, Internal 
Revenue Building, Wash., D. C.) 
These rules apply to all salaried 
people under Internal Revenue juris- 
diction. 

Cases of salaried workers not sub- 
.ject to Internal Revenue jurisdiction, 
as defined above, should be referred 
to regional offices of the Wage-Hour 
Public Contracts Division, which is 
designated agent of the War Labor 
Board. (Addresses of these regional 
offices and their wage stabilization 
units may be obtained from L. Met- 
calfe Walling, Administrator, Wage- 
Hour Public Contracts Division, 
Labor Department Building, Wash., 
D. C.) In settling the matter, the 
division has the authority to rule as 
to which salaried people in the or- 
ganization may be compensated for 
overtime. 


Q: Can wage adjustments be 
made automatically, or must appli- 
cation be made to the local wage 
stabilization unit? 

A: In about 30 cases, covered by 
general orders issued through the 
Public Contracts Division, wage ad- 
justments may be made without per- 
mission. In all others, authorization 
must be obtained for increases. Safest 
way to decide the question is to con- 
sult the local wage stabilization unit. 
Of course, in the case of an increase 
in the work week in an operation 
covered by the Fair Labor Standards 
Act, all hours over 40 per week must 
be compensated at time and one-half 
of the regular hourly rate. 
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Editorials 


S. B. WILLIAMS, Editor 


A Service “S” for 
Utility War Effort 


WITHIN the past few weeks several people have discussed 
with us the possibility that some way might be found 
to recognize the war achievement of public utilities and 
of the men and women who work in them, since the Army- 
Navy E has been officially denied to service organizations. 

One suggestion from a utility employee is that the 
power industry award a service “S” for meritorious war 
effort. The service “S” idea appeals to us not only 
because it would be a recognition of extra effort and 
preparedness but because it would be a constant reminder 
to the public as well as to the people of the industry that 
this is a public service industry. 

The important thing in these awards is not the pen- 
nant that flies from the flagpole of a company, but the 
pins or buttons that go to the individual employees. 
These people are as truly engaged in war production as 
though they were turning out shells. A service “S” pin 
would label them as war workers and would go a long 
way toward keeping them at their essential jobs. In 
many places employees have insisted on wearing their 
employment buttons away from work because it was 
their only way of identifying themselves to other people 
as war workers. A service “S” would accomplish the 
same thing and carry with it that extra lift that would 
come from knowing it was a symbol of being in there 
pitching. 

The problem that arises naturally is the awarding 
agency. It should not, for obvious reasons, be given by 
any one who might be accused of being motivated by any 
commercial bias. Likewise, the award might lose some 
of its significance if given by an association of the indus- 
try. It should be given only for meritorious achievement 
and with the same impartiality of sponsorship as charac- 
terizes the Army-Navy E. 

That brings us down pretty much to an awarding 
agency that is without the industry. Where would we 
find such an instrumentality, one that would have full 
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knowledge of the achievement of individual companies in 
the war effort and could act impartially? 

In the Office of War Utilities we have the perfect 
set-up for making such awards. The power branch of 
that office has full knowledge of the performance of all 
utilities and only recently OWU Director Krug publicly 
testified to the outstanding manner in which the power 
industry had executed its function as a supplier of a 
basic raw material. 

The Office of War Utilities is proud of the effort of 
the industry under its jurisdiction. The Office of War 
Utilities wants the public to know what a superb job the 
power industry has done in the war. We suggest to the 
Office of War Utilities that the awarding of a service “S” 
flag and employee buttons to power suppliers that truly 
merit such recognition would give it the opportunity to 
tell the story of “plenty and on time” without civilian 


rationing. 


Post-War Yardstick Problem 
of Common Carrier Philosophy 


SEVERAL very interesting questions will arise in the 
FPC hearings starting next week on the first application 
of the President’s “common carrier for cheapest rate” 
directive, but none as important as the effect of such a 
policy, if allowed, upon the post-war utility program. 
The amount of power and money involved in this particu- 
lar case is so small that the whole thing resolves itself 
into a question of public policy. 

The Federal Power Commission has directed that 
two loads, one of 700 kw. for a hospital and the other 
of 500 kw. initial for an Army camp, be served with 
Bonneville Authority energy carried over the Washing: 
ton Water Power Company’s lines. 

These two loads are non-commercial, but if the policy 
of serving such loads by the common carrier principle is 
allowed there is nothing to prevent a government project 
from applying it to all kinds of occupancies that are 
owned or leased by the government or that are contract- 
ing war production for the government. What happens 
when peace is declared? 

Once the government gets its toe in any service area, 
how is one going to get it out? Will a factory, for 
instance, discontinue the lower-priced government project 
service after the war to take on service from a private 
utility? In other words, who will get the business, and 
at what rate? 

Another angle to this question is that of discrimina- 
tion. If, after the war, the government is serving cus 
tomers within a utility’s area at a rate lower than that 
customer’s competitors are receiving, will that be a fair 
practice or not? 

For that matter, has not the war been used by the 
government as a camouflage for post-war yardsticks in 
the industrial and commercial fields? It wouldn’t be 
necessary to take on much load or many customers to 
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accomplish the purpose of the yardstick. And the ele- 
ment in the program that appeals to the sadists of the 
anti-utility group is that the utilities must furnish the 
rope for the hangman’s noose. 

Nineteen hundred and forty-three years ago Christ 
was made to carry his own cross on which he was to be 
nailed and the world has forever after despised his tor- 
mentors. Fortunately, the American people feel the same 
way about persecution. 

If the government wishes to hamstring utilities in 
post-war development by making it more difficult for 
them to finance expansion, it could think of no more 
vicious scheme than this process of yardstick infiltration. 
Likewise, if it wished to nullify all the good of regional 
co-ordination and interconnection, which has so well 
demonstrated its worth during the war. 

There will be many knotty technical problems to 
come before the commission, on some of which the com- 
mission is not in a position to make a decision, such as 
the legality of its own actions. These will be important, 
but the most far-reaching one in its present implications 
is that of post-war territorial rating. 


Frequency of 
Relay Testing 


RELAYS are so important, particularly with the trend 
toward reliance on single-line feeds, that hardly too much 
testing can be applied to them to insure that they are 
right when placed in service and right indefinitely there- 
after. But may there not be such a thing as testing them 
too many times before they are left in service on the lines? 
It probably does the relay no harm and certainly the 
company pocketbook is not improved by testing more 
often than is necessary. 

When a new type of relay comes out one is expected 
to be critical to the point of carefully checking the sample 
and, upon adoption, checking the stocked units before 
and after each handling. System interruptions are too 
much to be avoided today to let doubt about a new prin- 
ciple or a new assembly lead to risk of faulty tripping. 
But are not most of the system protection relays now 
conventional? Have they not established their reliability 
and accuracy? Why, then, should they be tested when they 
are received, tested when they are put in stock shelves, 
tested when moved to division headquarters, tested again 
belore they are taken out for installation and then tested 
by the installer? Perhaps no company makes all these 
tests, but many apparently make several of them. 

Relay engineers and maintainers are in a deferrable 
and indispensable class. Too much depends on them to 
eliminate any of the tests they feel are necessary. But 
managements can, despite their determination to support 
all measures that promote flawless operation, well examine 
the schedules of testing to see if the garden varieties of 
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relays cannot be trusted to stay put with less calibrating. 
That will stretch waning staffs and relieve the anxiety 
about finding and training replacements. 


What Do the Employees 
Actually Think? 


ARE THE EMPLOYEES of utilities sold on private 
ownership? Would it surprise management to know that 
a substantial percentage of its people had approximately 
the same points of view with respect to the business as 
the general public? And of those who might say “that 
may be so generally, but not in my property” how many 
really know, and how many just think they know? 

The United States, and the rest of the world for that 
matter, is finding itself at the crossroads. Shall it hold 
to the capitalistic program that rewards people for initia- 
tive, or shall it lean toward a totalitarian program? The 
decision will not be made by the politicians nor by the 
industrialists. It will be made by the public. 

Employees are more than just a part of that public. 
They are counselors. Don’t they work for a power com- 
pany? Don’t they know what’s going on? Won’t their 
neighbors and friends and relatives listen to them before 
listening to the power company president? 

In the months to come before Victory and in the 
immediate post-war period, when all sorts of planning 
will be going on, the electric utilities will need all the 
friends they can muster. If the employees are not friends 
it is only because they don’t know. If they are not sold 
on private ownership and operation it is only because 
they don’t understand the benefits that come from work- 
ing under the present system. 

How many employees have any clear-cut idea as to 
what a utility company is? How it operates? What it does? 
How extensive its operations? 

How many employees were ever inside a power 
plant, or a substation? How many people in the billing 
department have visited the meter department, or stores, 
or maintenance, or service? 

Of course, during war times it isn’t possible to take 
employees on tours of inspection of a large part of the 
property, but that doesn’t lessen the need for information. 
In fact, in some ways the need is greater because of new 
employees. 

Today people’s minds are all stirred up and they are 
going to be even more so because we are going through 
a tremendous economic-political-social upheaval. It is 
management’s job to help people see things straight. That 
doesn’t mean that people should be told what to think, 
but should be given the opportunity to see the facts so 
they can do their own thinking. 

Employee education is a must in any program of 
preparation for the post-war period. It can’t be started 
any too soon. 
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Washington Comment 


GEORGE E. DOYING, Jr., Washington Correspondent 


Stringency of MRO 
May Be Lessened 


ARE the maintenance and repair re- 
strictions of the new Utilities Order 
U-1 too strict for assured healihy war 
operations of power companies? In 
the five weeks since Order U-1 was 
issued many systems have asserted to 
the Office of War Utilities that this is 
the case. 

What’s more, a good many OWU 
officials are now in agreement that 
Paragraphs F-]1 and F-3 of the new 
order are drawn too tightly. There 
is every likelihood that some relaxa- 
tion will be forthcoming shortly— 
perhaps even by the time this is 
printed. 


New Limitations 


The delivery and withdrawal of 
materials provisions as written in the 
new Order U-1 freeze repair and 
maintenance at the average pace of 
actual work performed during the 
last three quarters of 1942. Para- 
graph F-1 limits the scheduling of 
materials for delivery in any quar- 
terly period of 1943 to one-third the 
dollar value of withdrawals for main- 
tenance, repair and operating sup- 
plies in the last nine months of 1942. 
Withdrawals of materials from inven- 
tory for MRO are similarly restricted 
to one-third, per quarter, of the 
actual MRO withdrawals in the same 
nine-month base period. 

Formerly, Order P-46 limited ma- 
terials purchased and withdrawn for 
MRO to the pace of 1940—generally 
conceded to have been a year in 
which considerable maintenance and 
rehabilitation of property took place. 
During the latter part of last year 
deliveries and withdrawals of trans- 
mission and distribution materials 
were cut to 60 percent of 1940. This 
was done simply to strike an approxi- 
mation in the quotas of the reduced 
volume of line operations which al- 
ready had been brought about by re- 
strictions on system extensions. 
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The switch from the 1940 to the 
1942 base for calculating delivery 
and withdrawal quotas was decided 
upon in Order U-1 partly in con- 
formity with the general War Pro- 
duction Board maintenance and re- 
pair language for most other indus- 
tries. A good many of the industry 
MRO orders are now on a 1942 base 
quota. Furthermore, it was felt at 
OWU that a shift to the 1942 base 
would result in individual system 
quotas geared to actual wartime op- 
erations—war has affected the MRO 
requirements of some systems differ- 
ently than others. Thirdly, the 1942 
quota was considered the most prac- 
tical way of reducing the transmis- 
sion and distribution materials quotas 
to a realistic level, the last nine 
months of 1942 being the period in 
which line extensions were under a 
virtually complete ban. 

Faced with actually putting the Or- 
der U-1 formula to work, however, 
utilities are finding that the 1942 base 
doesn’t accomplish these purposes at 
all. Indeed, a good case can be 
made that it contravenes the WPB 
policy. Whereas many of the indus- 
tries which have been shifted from a 
1940 to a 1942 MRO base quota used 
more material for maintenance and 
repair in the latter year, because of 
the increased tempo of operations, 
utilities used a good bit less material 
last year than in 1940 despite a 
higher level of operations. 

Utility reports of operations under 
the old Order P-46 clearly indicate 
that, on the average, companies did 
not use for maintenance and repair 
all of their quotas in 1942. Where, 
for example, the P-46 reports show 
that more than $11,000,000 worth of 
materials were used for switching 
and substation MRO in 1940 by 262 
companies with 85 percent of the 
nation’s generating capacity, these 
same companies expended only about 
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$6,000,000 for the same purpose is in 
1942. The percentage of maintenance 
and repair quota for generating sta- 
tion materials which was not used in 
1942 is about 25 percent—smaller, 
but perhaps more important to as- 
sured continuity of operations in the 
long run. 

Result of the Order U-1 formula, 
therefore, would appear to be to 
freeze utility MRO at less than pre- 
war levels despite increased opera- 
tions. A number of companies and 
of OWU officials are convinced that 
this policy could result in a break- 
down in essential utility operations if 
rigidly adhered to. 


Conservation Penalized 


There is one other element in the 
picture. If the switch to the 1942 
base fails to jibe with WPB’s policy 
of liberalizing essential maintenance 
and repair, what the order does do is 
even worse—it penalizes conserva- 
tion. During 1942, when the indus- 
try generally required less than its 
quota for minimum MRO, those sys- 
tems which took advantage of the 
quota margin to sustain maintenance 
activities now have a larger volume 
of material available to them than 
the companies which skimped along 
to save copper for shells. 

The net of all this is the apparent 
inevitability of a revision in the pres- 
ent Order U-1 Paragraphs F-1 and 
F-3. Easiest and simplest solution is 
to return to the language of those 
provisions in the October, 1942, ver- 
sion of Order P-46. If OWU’s allot- 
ment of controlled materials requires 
it, the percentages of the 1940 base 
could be reduced to whatever level 
is necessary; they still would be 
higher and more even in their effect 
throughout the industry than the 
present quotas. 

An alternative which has often be- 
fore been discussed would be estab- 
lishment of quotas for individual 
systems on the basis of advance re- 
ports of planned maintenance for 
each forthcoming quarter. This is 
the procedure used by the WPB Min- 
ing Division for metal mines. No 
such procedure as this could be made 
effective for the second quarter of 
this year, which has already started, 
but there is time to inaugurate it for 
the third quarter. Its disadvantages 
over the automatic calculation of 
quotas are, of course, obvious. 
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Texas Solons Probe 
River Authority Deals 


Brazos River district, Guadaloupe-Blanco River Authority and Lower 


Colorado River Authority transactions on power contracts 


subject of aroused legislative investigation 


The month-old investigation by the 
Texas Legislature into the purchase by 
the city of San Antonio of the proper- 
ties of the San Antonio Public Service 
Co. (ELectricaL Worip, October 31, 
1942, page 86) brought new repercus- 
sions recently with the appointment of 
a state Senate committee to investigate 
a power contract between the Brazos 
River Conservation and Reclamation 
District and the Brazos River Transmis- 
sion Electric Co-operative. 


Would Supervise Authorities 


Previously, the tangled transactions 
leading up to the sale of the San An- 
tonio utility had brought from aroused 
Texas legislators demands that all river 
authorities and public power districts 
come under the supervision of some 
centralized state agency. Other bills 
were introduced in the House author- 
izing the taxing of the authorities and 
liniting their operations both geo- 
graphically and economically. 

Senator Karl Lovelady, author of the 
resolution calling for the Brazos River 
investigation, charged that the Brazos 
River co-op “had been used as a pipe- 
live to drain off a large amount of 
revenues of the Brazos River dis- 
trict... for salaries and fees.” Com- 
pletion of the Possum Kingdom Dam 
oi the Brazos early in 1941, he said, 
mide available substantial amounts of 
power, An agreement was entered into 
between the district and the co-op un- 
der which the latter would have paid 
“not more than $204,000 a year” for the 
put of the dam, and this contract 





ELECTRICAL WORLD @ April 


was made despite the fact that at the 
time the Brazos River district had an 
offer from a private utility company 
to buy the power “for approximately 
$288,000" a year. The private utility, 








BREAKER EXPLOSION—View of the in- 
terior and door of damaged 4.1-kv. breaker 
cubicle in unit substation at Perry K 
station of Indianapolis Power & Light Co., 
feeding downtown a.c. network. Failure 
of the breaker followed on the heels of 
a manhole explosion in the business area 
that ruptured 4.l-kv. network feeder ca- 
bles and blacked out downtown Indian- 
apolis for 2% hours recently (“Electrical 
World,” March 27, page 10) 
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at the same time, would have guaran- 
teed to supply power to the same rural 
co-ops which the Brazos River Trans- 
mission Electric Co-operative proposed 
to serve, and at a lower rate, the legis- 
lator declared. The result of the con- 
tract, he concluded, was that the 
Brazos district actually “donated” $84,- 
000 per year for 25 years to the Brazos 
River co-operative. In addition, Lovelady 
said, the Brazos River co-operative has 
made an agreement to sell the balance 
of the power purchased by it to a pub- 
lic utility for $300,000 a year. 


The San Antonio Case 


Crux of the feeling against public 
power authorities in the Texas Legis- 
lature grew out of the voluminous testi- 
mony taken concerning the complicated 
events which culminated in the sale of 
the San Antonio Public Service Co. 
The parent concern, American Light & 
Traction Co., sub-holding unit in the 
United Light & Power system, was re- 
quired by the Securities and Exchange 
Commission to dispose of its interests 
in the San Antonio property to effect 
compliance with the Holding Company 
Act. The Guadaloupe-Blanco River Au- 
thority, original bidder for the prop- 
erty, entered into spirited competition 
with the city to effect the purchase. 
Both the city and the authority filed 
condemnation suits against the com- 
pany’s properties in various counties 
and further suits and counter-suits be- 
came part of the dizzy pattern. 

The city’s efforts to buy the proper- 
ties, pushed by the then incumbent 
mayor, C. K. Quin, received their first 
real impetus when Texas Attorney- 
General Gerald Mann refused to ap- 
prove a $42,000,000 revenue bond issue 
proposed by the Guadaloupe-Blanco 
River Authority. In the meantime the 
City Council of San Antonio author- 
ized the issuance of $35,000,000 of 30- 
year revenue bonds to purchase the 
utility. The sale was finally consum- 
mated for a price of $33,950,000. 
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SUBSTATION DESIGN CONTRAST—A striking contrast between open and unit-type 
substation construction is shown in this installation on the lines of the Iowa-Illinois Gas 
& Electric Co. at Moline. Open structure on left is the original 1,500-kva. installation 
with single-phase transformers, individual feeder voltage regulators and switchhouse- 
mounted oil circuit breakers. On the right is a Westinghouse unit substation addition, 
consisting of 3,900-kva., three-phase transformer with underload tap changer to main- 
tain bus voltage; feeder circuits are controlled by drawout metal-clad air breakers 





Subsequently, the city entered into a 
30-year agreement with the Guadaloupe- 
Blanco authority to lease the Comal 
County power station of the utility to 
the authority, giving it an option to 
buy and obligating itself to buy $250,000 
worth of its power requirements annu- 
ally. Guadaloupe-Blanco, in turn, as- 
signed the power station lease to the 
Lower Colorado River Authority for 
$250,000 a year plus half the latter's 
profits. 

The current investigation in the Leg- 
islature is aimed chiefly at determining 
who, if any one, profited from the sale 
of the San Antonio property. A num- 
ber of “brokers,” middlemen and legal 
experts whose charges in connection 


with the transfer of the properties 
ranged all the way from $5,000 to 


$30,000 and aggregating, it is charged, 
some $5,000,000, have been called to 
testify as to their part in the maze of 
transactions which the legislators are 
now in the process of untangling. 


Electrochemical Lab 
Site to be Albany, Ore. 


Albany, Ore., has been designated by 
Secretary of the Interior Harold L. 
Ickes as the site for the government’s 
$500,000 electrochemical laboratory, ac- 
cording to a recent announcement. 

The project will be located on the 
old Albany college campus—a site va- 
cated a number of years ago when the 
school moved to Portland and later be- 
came Lewis and Clark College. The 
buildings recently have been occupied 
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by army engineers. The laboratory will 
be operated by the U. S. Bureau of 
Mines. 


OPA Eases Rules 
on Used Refrigerators 


New ceiling prices and regulations 
governing the sale of used mechanical 
refrigerators have been issued by OPA 
(MPR 139, revised), in an effort to 
assist dealers beset by manpower and 
material shortages. 

Liberalization of guaranty provisions 
is expected to bring onto the market 
thousands of used refrigerators which 
have been held in stock since the orig- 
inal regulation was issued, almost a 
year ago. Also aimed at stabilizing the 
market for used refrigerators is a pro- 
vision bringing sales by _ individual 
householders under price ceilings for 
the first time. 

Guaranty period for reconditioned 
refrigerators is shortened to 90 days, 
with these machines allowed a ceiling 
price equal to that formerly allowed 
on models guaranteed for one year. 
Ceiling prices on those reconditioned 
models which still are guaranteed for 
one year are raised $5 for 1939 and 
later models and $10 for earlier types. 

Reconditioning requirements have 
been modified to allow dealers as much 
leeway as possible in view of the man- 
power and materials shortages. The 21- 
point reconditioning procedure previ- 
ously required has been replaced by 
a four-point procedure relating to per- 
formance, equipment and refinishing. 
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NEWS BRIEFS 





A Group oF RUSSIAN ENGINEERS ae 
consulting with TVA experts on thie 
design of hydro-electric plants which 
the authority has been working on for 
the U.S.S.R. Two power houses have 
already been designed by TVA for 
Russian use. 


Wisconsin Etecrric Power will save 
$5.000 a year as a result of the Public 
Service Commission ruling rescinding 
a former order requiring the utility to 
mail copies of its rates to all of its more 
than 250,000 customers twice a year. 


ENGINEERS OF GreorGiIA Power have 
developed a new home dehydration unit 
for preserving fruits and vegetables in 
the home. The unit has a capacity of 
18 pounds and heat is provided by nine 
100-watt bulbs. Air circulation — is 
achieved by means of a small fan. 


WHEN R. W. Law ton, assistant treas- 
urer of Northwestern Electric Co. 
opened an unsigned letter recently he 
got a surprise. Bills totaling $120 
tumbled out and a note said merely 
that the money was in payment for cur- 
rent diverted from the meter. At the 
average rate of 2.04 cents, Lawlor fig- 
ured the “conscience money” repre- 
sented nearly 6,000 kw.-hr., about three 
years’ supply for the average home. 


TERREDOS, BORERS, TERMITES AND 
worms generally are debarred from 
wood treated by an electrolytic process 
which impregnates copper sulphate to 
protective depth and deposits metallic 
copper over the surface. Copper was 
found at the heart of piles so treated 
and sunk in salt water 17 years ago; 
they were sound and free of infestation. 


Tue Cuicaco Licuting INstirute 
opened in new quarters in the main 
store of the Commonwealth Edison Co. 
recently. Space formerly occupied in 
another building has been relinquished 
to the United States Army. For tiie 
duration the institute will restrict its 
activities to industrial illumination and 
will give counsel to war plant opera- 
tors. 


First “MARATHON” PRESENTATION of 
Army-Navy “E” pennants, at least in 
Wisconsin, took place recently when 
five plants of Cutler-Hammer, Inc., in 
Milwaukee were awarded their pe.- 
nants for excellence in production, |y 
military officials. The 50-year old firm 
is manufacturing electrical controls and 
allied electrical apparatus, all of which 
is going to the armed forces and indus 
trial plants engaged in war work. 
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Denies Shipshaw Power 


Was Financed by U.S.A. 


c. D. Howe, Munitions Minister, says $68,500,000 RFC loan was 


advance payment on aluminum — Congressional investigation 
of deal asked in view of derating of federal power projects 


Charges that the giant Shipshaw 
hydro-electric development on the up- 
per reaches of the Saguenay River in 
northern Quebee (ELectricaL Wortp, 
february 13, 1943, page 3) had been 
financed by American funds brought 
repercussions last week in both the 
Ontario Legislature and the House of 
Representatives in Washington, where 
Rep. John M. Coffee, Washington 
Democrat, asked for an_ investigation 
nto the granting of funds to the AI- 
uminum Co. of Canada for the project. 


Would Examine Power Projects 


Specifically the request for a Con- 
gressional investigation provides for a 
study by five senators and five represen- 
tatives of the means of securing “equip- 
ment and facilities for furnishing elec- 
tric power .. . for war or defense pur- 
poses.” Primarily under attack is the 
WPB action last summer which derated 
three generators and turbines sched- 
uled for installation at Grand Coulee, 
as well as other public power projects, 
while Shipshaw was being provided 
for. Of only slightly less importance 
in the committee’s proposed — study 
would be an examination of OWU’s 
existing power program. In this con- 
nection, the committee would attempt 
to determine whether the war progrem 
is suffering, in some cases, because 
facilities were assigned to private power 
companies which might have been more 
productive in public power operations. 
Existing publicly owned power and 
aluminum facilities, Mr. Coffee said, 
may be unable to compete with the 
$65,000,000 private power and alum- 
inum project, financed by a $68,500,000 
interest-free advance from the RFC, 
which will be able, because it has no 
fixed charges, to undercut new light 
metal industries based on public power 
in the Northwest, the South and New 


York. 
Canada’s Howe Explains 


Meanwhile, in the Ontario Legisla- 
ture, charges by Col. George Drew, 
Conservative leader in the House of 
Commons, who quoted a Washington 
correspondent of a New York news- 
paper to the effect that the American 
government had financed the Shipshaw 
development, were denied by C. D. 
Howe, Munitions Minister, who de- 





ELECTRICAL WORLD e@ 


April 


clared that the project had been built 


and paid for “out of corporate funds” 
of the Aluminum Co, of Canada. He 


admitted that the Metals Reserve Co., 
an affiliate of the Reconstruction Fi- 
nance Corp., had loaned the sum of 
$68,500,000, but said that the money 
had been paid in advance for future 
deliveries of aluminum and that other, 
smaller sums had been forthcoming 
from Great Britain and Australia in ad- 
vance of deliveries. He added that 
these advances were in the form of 
revenue and could not be called capital, 
and that all the aluminum produced 
in Canada was sold at the same price 
to whoever bought it. 

The Minister questioned another sec- 
tion of the United States report which 
held that the U.S. would pay 15 cents 
a pound for aluminum used domesti- 
cally and 17 cents for lease-lend alum- 
inum (Jesse Jones, Secretary of Com- 
merce and chairman of the RFC, in 
an interview, said the government-lend- 
ing agency had waived interest on the 
$68,500,000 advance to the Aluminum 


Co. of Canada to obtain a cut in the 
price of aluminum from 17 cents to 
15 cents a pound. Mr. Jones asserted 
that the interest amounted to only 
$2,500,000, while the reduction in price 
saved the government $16,000,000. ) 


Aluminum Production Outlined 


Before the war, Mr. Howe said, 
Canada’s aluminum production was 
about 100,000,000 pounds yearly; by 
1939 it was 200,000,000 pounds. In 
1940 the British government offered 
to finance a large expansion of the 
Aluminum Co. of Canada and _ lent 
$55,000,000 which resulted in expan- 
sion of production to 435,000,000 
pounds. In the meantime the U.S. was 
pressing for aluminum production in- 
crease. Finally, it was decided to in- 
crease the available power at Sague- 
nay, the cheapest in the dominion. In 
view of the importance of the aluminum 
to the war effort, work had to be rushed 
and pre-war estimates of costs revised 
upward, It was decided, Mr. Howe 
said, to “write off 60 percent of the 
cost of the project from the earnings 
of the company in war years. The 
company by this arrangement would 
finish the war with a huge power plant, 
over 1,000,000 hp., for the output of 
which it had no immediate market. 
But it would be relieved, for a few 
years at least, of having to write off 
depreciation.” 


In 1941, Mr. Howe concluded, total 





DOUGLAS FLUORESCENT JOB—Austin Co. 


engineers, who designed this new window- 


less aircraft plant for Douglas in Oklahoma, eliminated 200 tons of critical materials 

by use of non-metallic lighting reflectors and four-lamp instead of two-lamp ballasts in 

the fluorescent lighting installation. Reflectors are masonite with synthetic while enamel 

surface and provide better than 55 foot-candles of illumination. They extend in continuous 
rows through the full length of the assembly bay 
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demands were 1,823,500,000 pounds of 
aluminum, of which about 80 percent 
was for the U.S. “It was finally evolved 
and accepted by the purchasers,” he 
said, “that the Aluminum Co. would 
sell a block of aluminum at the cur- 
rent market price totaling the figure 
I have just given. To manufacture that 
aluminum meant an _ investment of 
$117,000,000 in plant. The company 
did what is common practice in con- 
tracts involving new plant. They asked 
for an advance payment on the pur- 
chase. The advance payment for the 
share of the U.S. was $68,500,000.” 


Arkansas to Refund 
on Excess Profits 


Utilities in Arkansas have been noti- 
fied by the Arkansas Department of 
Public Utilities that conferences will be 
held next fall to determine whether re- 
funds shall be ordered on any excess 
profits, rather than rate reductions 
made. 

Refunds at the end of the year in- 
stead of rate reductions at the beginning 
of the year will be the department’s war- 
time policy, the department announced. 

Month-by-month checks on earnings 
of individual utilities will be established 
and a year-end comparison made to ar- 
rive at a fair return on investment. 

Wartime conditions prevent the com- 
mission from accurately predicting earn- 
ings in advance, the commission said, 
because of taxes and operating ex- 
penses brought on by the war. 

Since some of the companies affected 
also operate in states adjoining Arkan- 
sas, conferences will be held with regu- 
latory bodies of these states in an effort 
to develop a uniform refund policy, 
A. B. Hill, chairman of the department’s 
commission, said. 


“Death Sentence” 
Asked for Ogden Corp. 


The Securities and Exchange Com- 
mission has instituted “death sentence” 
proceedings under Section 11 (b) (1) 
and (b) (2) of the Holding Company 
Act against Ogden Corp., successor to 
Utilities Power & Light Corp. The pro- 
ceedings ordered by the commission 
were consolidated with a voluntary 
plan filed by the company (ELEcTRICAL 
Wortp, March 13, page 20) recently. 

Hearing was set for April 13, and the 
commission gave the company until 
April 9 to answer 54 allegations upon 
which the “death sentence” order was 
based. 
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Operation, Maintenance 


Are Southeastern Themes 


How to keep systems running satisfactorily with fewest demands 
on scarce materials is the problem that occupied Southeastern 
Electric Exchange engineers in two-day meeting 


That problems of operation and main- 
tenance have now become the chief con- 
cern of electric utility engineers was 
amply demonstrated at the meeting of 
the Southeastern Electric Exchange, 
Engineering and Operation Section, at 
Atlanta, March 25 and 26. A full pro- 
gram of thoughtful papers thoroughly 
discussed by the 150 engineers in at- 
tendance attested the earnestness with 
which the power companies are seeking 
the best modus vivendi under the diffi- 
cult conditions of wartime. 


Kohlhepp Interprets Order U-1 


Prime in interest was the message 
brought from WPB by C. E. Kohlhepp, 
who was billed to interpret the provi- 
sions of the utilities order U-1 creating 
regional offices to facilitate sharing of 
material and equipment in utility sur- 
plus stocks. Mr. Kohlhepp told his list- 
teners not to be intimidated by the 
order. It is, he said, simply an effort 
made by a small group of men to do a 
job in a very large field and naturally 
cannot be 100 percent perfect in every 
detail. To be successful it must have 
the wholehearted co-operation of the 
field in clarification of any ambiguities 
in it. Mr. Kohlhepp said, in effect, that 
WPB would welcome a better U-1 if the 
utilities concerned could write it and 
that legitimate criticisms and construc- 
tive suggestions for improving revisions 
were desired from the field. 

Reporting the results of a sort of 
horseback survey, D. K. Blake, General 
Electric, said that he found distribution 
system loads generally down, or at least 
not maintaining previously established 
rates of growth. Causes are the effects 
of war time, of dimouts, of night shift 
work, of air raid drills, of reduced op- 
erations of small factories producing 
civilian goods, all contributing to les- 
sened use of electricity in homes and 
in small business places. Mr. Blake 
stated his impression that too much 
metal and other materials had been used 
in electrical installations in new plants 
for war production and in camps, can- 
tonments and stations for the armed 
forces. 

The kind of thinking required for 
the very desirable reduction of fixed 
charges on the transmission and dis- 
tribution elements in electricity supply 
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systems was apparent in the paper on 
T & D economics and future trends by 
L. Bartlett, Electric Advisers, Inc. Sev- 
eral examples of methods for control of 
investments in lines and supply facili- 
ties were cited by Mr. Bartlett. 

The advantages and economies of 
swinging generating station bus voltage 
as a means for controlling regulation 
at utilization points were detailed by 
A. E. Silver, Ebasco Services, Ine., in 
his paper on system voltage control in 
the war emergency. The value of the 
a.c. network calculating board in soly- 
ing the problems of increases and shifts 
of load occurring in this time of war 
was set forth by A. A. Johnson, West- 
inghouse, and the details of forced oil 
cooling to increase transformer capacity 
were explained by F. W. Bush, Allis- 
Chalmers. How operations of intersys- 
tem connections are improved by auto- 
matic tie line control was lucidly dis- 
closed in an excellent paper by A. J. 
Skaale, Carolina Power & Light. Neces- 
sity for added emphasis on safety meas- 
ures and practices because of losses in 
trained men was the subject of a paper 
by H. E. Hatfield, Georgia Power. 


Round Table Discussions 


The round-table discussions, taking 
up the two afternoons of the meeting, 
covered a wide variety of subjects. Hot 
line maintenance and tools were treated 
by G. F. Harrison, Mississippi Power & 
Light, and by D. E. Argo, A. B. Chance 
Co. Use of steel as a substitute conduc- 
tor material was handled by V. R. Par- 
rack, Virginia Public Service; trans- 
former loading, fusing and testing by 
J. D. Malone, New Orleans Public Serv- 
ice; employment of women by T. A. 
Busby, South Carolina Power; priorities 
problems by D. B. Hyer, Florida Power; 
the Utilities War Time Aid Program by 
R. M. Grogan, Alabama Power; eflect 
of restrictions on operations of utility 
trucks and motor cars by S. L. Muthis, 
Mississippi Power. 


Correction 


The recent amendment to Utilities 
Order U-l-d modifying provisions of 
the rural line extension program 'e- 
duces the minimum number of “animal 
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\its” required by a farm to be eligi- 
ble for service from ten to five. The 


provision authorizing 100 feet of ex- 
tension for each “animal unit” is re- 
tained, with the maximum extension be- 
ing 5,000 feet. In a previous issue 
(ELectRICAL Worip, March 27, page 
9) it was incorrectly stated that the 
change authorized 100 feet of exten- 
sion for each five “animal units.” 


Labor Dispute to 
Be Arbitrated 


\rbitration hearings on a contract 
dispute between the Consumers Power 
Co., Jackson, Mich., and the Utility 
Workers Organizing Committee (CIO) 
were to have begun this week under 
the jurisdiction of the Michigan Re- 
gional War Labor Board. 

The dispute, which nearly resulted in 
a strike (ELectricat Wortp, March 27, 
1943, page 9), concerned a provision in 
the union-company contract’ which 
union officials said amounted to a union 
shop clause. 

Arbitration hearings followed a 
unanimous pay increase of 814 cents 
per hour awarded the company’s 2,100 
operating and maintenance employees 
by the National War Labor Board. 
Retroactive to last November 1, the in- 
crease was to correct a maladjustment 
arising from living cost increases and 
to reduce an unfavorable differential 
between Consumers’ pay rates and those 
of neighboring utilities. 

The 81-cent increase goes to all em- 
ployees except those now working above 
maximum rates. These employees re- 
ceive an increase of the amount by 
which their hourly rate exceeds the 
maximum or of 4.25 cents an hour, 
whichever is greater. Several other rate 
revisions were contained in the wage 
agreement, which was submitted jointly 
by the company and the union. 


Santee-Cooper Sale 
to U.S.A. Proposed 


\ resolution has been introduced in 
the South Carolina Legislature by state 
Senator C, E. Perry providing for the 
sale of state-owned Santee-Cooper 
hy lro-electric power project to the fed- 
eral government. Fear that state poli- 
tics would operate against the success 
of the project was the reason given 
lor the resolution. A bill providing 
lor expansion of the Santee-Cooper 
project which would permit the au- 
thority to buy the properties of the 
South Carolina Gas & Electric Co. and 
the Lexington Water Power Co. for 
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CILCO INFORMATION CENTER—Sponsored by the consumer education committee and 
Sangamon County defense council, this consumer information center was opened 
March 15 on the main floor of the Central Illinois Light Co. at Springfield, Ill. Purpose of 
the center is to help solve consumer problems. Shown behind the counter is Mrs. Ward 
Miller, OCD volunteer worker; at the counter is Mayor John W. Kapp of Springfield. 





$39,700,000 is at present before the 
House. 

The bill requires the authority to 
make payments to counties, municipali- 
ties and school districts in lieu of taxes. 
The bill also provides that municipali- 
ties now served by the Columbia utili- 
ties may purchase the distribution sys- 
tems in the respective municipalities. 


North West Files 
Dissolution Plan 


North West Utilities Co., a holding 
unit in the Middle West Corp. system, 
has filed a dissolution plan with the 
Securities and Exchange Commission. 
Under the liquidation plan, the com- 
pany proposes to sell for cash its mis- 
cellaneous assets and to distribute in 
kind to its stockholders the shares of 
common stock of its subsidiaries— 
Superior District Power Co., North- 
western Public Service Co. and Wis- 
consin Power & Light Co. North West 
had consolidated assets, including sub- 
sidiaries, of $101,563,473 as of Dec. 31, 
1942. 

Middle West, the parent, owns 60.1 
percent of the outstanding prior lien 
stock, 35.7 percent of the 7 percent pre- 
ferred, 100 percent of the $6 preferred 
and 100 percent of the common. North 
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West, in its dissolution application, said 
that it understood it was the intention of 
Middle West to distribute to its stock- 
holders the securities received by it, un- 
less a prompt sale was arranged. 


FPC Grants Hearing 
on “Carrier” Order 


The FPC has granted the request of 
the Washington Water Power Co. for a 
hearing on the commission’s order of 
February 15 directing the company to 
transmit electric energy for the account 
of the Bonneville Power Administration 
for use at an army base and hospital 
(ELectricAL Wortp, February 27, 
page 6; March 20, page 88). Hearing 
has been set for April 5. 


Utility Fuel Consumption 


Electric utility power plants con- 
sumed 5,614,069 tons of coal in Feb- 
ruary, the Federal Power Commission 
has reported. Coal stocks of electric 
utility power plants as of March 1 
were 40.8 percent over the same date 
last year. Fuel oil consumed in Feb- 
ruary dropped 15.7 percent from 
January and gas consumption decreased 
1.3 percent from January. 
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I.A.E.I. MEN—Marion M. Wilson, left, re- 

tiring chairman of the Rocky Mountain 

chapter, Western Section, International 

Association of Electrical Inspectors, and 

Charles B. Farrah, his successor, at the 
war conference in Denver 


Hold I.A.E.I. War 
Conference at Denver 


Electric utilities of the nation added 
less new capacity to their systems in 
1942 than in any year since 1923, Floyd 
I’. McCammon, Public Service Co. of 
Colorado engineer, told members of the 
International Association of Electrical 
Inspectors at their War Conference in 
Denver, March 25 and 26. 

The meeting was held in conjunction 
with the Rocky Mountain Chapter 
(Western Section J.A.E.I.) Ninth An- 
nual Inspectors’ School, which drew at- 
tendance from Wyoming, South Dakota, 
Indiana, Illinois and Colorado. 

McCammon, amplifying on the sub- 
ject of “Your Guess Is As Good As 
Mine”—dealing with the electrical in- 
dustry’s handling of war load—asserted 
that utility management, by anticipat- 
ing civilian demand for the approaching 
year, had in considerable measure been 
prepared for the job of supplying war- 
imposed requirements; the consistent 
overloading of equipment is another im- 
portant factor, he said. 

E. L. Spangler, construction special- 
ist of Denver’s War Production Board, 
appeared at the conference to interpret 
priorities regulations on critical mate- 
rials and place the advisory facilities 
of his office at the disposal of inspec- 
tors and contractors. A complete un- 
derstanding was reached and conferees 
passed a resolution placing facilities 
of the organization at WPB’s disposal. 
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Spangler told the inspectors the Na- 
tional Electrical Code is WPB’s “bible.” 
Victor H. Tousley, secretary-treasurer, 
LA.E.L, Chicago, explaining Code in- 
terim amendments and the use of sub- 
stitute materials, declared that the elec- 
trical industry had been far ahead of 
the government in anticipating short- 
ages and freezes on critical materials; 
that when government specialists noti- 
fied the industry of impending, or exist- 
ing, crisis, they discovered that I.A.E.I. 
had already set up adequate machinery 
through its emergency committee. 
New officers elected by the Rocky 
Mountain Chapter are: Charles B. 
Farrah, Denver, chairman; W. C. 
Quandt, Pueblo, first vice-chairman; V. 
D. Markham, Colorado Springs, second 
vice-president, and V. C. Moulton, Den- 
ver, who is president of the Western 
Section, LA.E.L., secretary-treasurer. 


Off-Job Accidents 
Aim of Safety Drive 


To combat off-the-job accidents, 
which are a major cause of absentee- 
ism in war industries, the National 


‘ 


Safety Council has launched the most 
ambitious campaign in the history of 
the safety movement. The campaign is 


a major part of the council’s wartime 
program to reduce accidents that are 
hindering the war effort. 

In 1942 a total of 29,000 workers met 
death in off-the-job accidents, as com- 
pared with 18,500 killed at work. Of 
1,100,000 non-fatal injuries to work- 
ers, 2,350,000 occurred off the job. 

“Our chief job in combating these 
off-the-job accidents is educational,” 
Col. John Stilwell, president of the 
council, said in announcing the cam- 
paign. “We must convince American 
workers of three things: First, that we 
can’t win this war if workers can’t 
work; second, that off-the-job accidents 
are a major cause of absenteeism; third, 
that any worker can keep himself safe 
and on the job.” 

The council has produced a series of 
new publications aimed at off-the-job 
accidents, but based on techniques and 
methods preventing accidents in indus- 
trial plants. 

“These materials,” Colonel Stilwell 
explained, “have two aims:—First, to 
show busy management what it can do 
about off-the-job accidents with a mini- 
mum of time and effort; second, to influ- 
ence workers by direct appeal. 

A series of six leaflets has been pre- 
pared for distribution to workers. Also 
a series of 30 cartoons has been pre- 
pared for use in employee publications, 
to promote interest in off-the-job safety. 


ELECTRICAL WORLD @ 


MEETINGS 


Association — Electrica 
May 20 2) 
W ton 


Pennsylvania Electric 
equipment committee, Altoona, Pa., 
A. N. Shealy, chairman, Pennsylvania 
and Power Co., Baltimore, Md. 

National District Heating Association — Annus 
meeting, Hotel Schenley, Pittsburgh, Pa., June 
9-10. John F, Collins, Jr., secretary-treasurer 
827 N. Euclid Ave., Pittsburgh, Pa. 


Canadian Electrical Association—Annual meeting 
Seigniory Club, Quebec, June 17-18. 8B. C 
Fairchilds, secretary, 804 Tramways Bldg., Mont 
real, Que. 

Society for Promotion of Engineering Education— 
Annual meeting, Illinois Institute of Technology 
Chicago, Ill., and Northwestern University 
Evanston, IIl., June 18-20, F. L. Bishop, sé 
tary, University of Pittsburgh, Pittsburgh, Pa 

American Society for Testing Materials—An; 
meeting, Pittsburgh, Pa., June 28-July I. R. E 
Hess, assistant secretary, 260 S. Broad 
Philadelphia, Pa. 


Previously Listed 


National Association of Purchasing Agents 
lic Utility Group, Hotel Statler, Detroit, M 
April 5-6. F. A. Compton, chairman, Det 
Edison Company, Detroit, Mich. 

Electrochemical Society — Spring meeting, Hot 
Roosevelt, Pittsburgh, Pa., April 7-10. Colin ¢ 
Fink, secretary, Columbia University, 3000 Broa 
way, New York, N. Y. 

American Institute of Electrical Engineers—Nort! 
eastern District, Wendell Hotel, Pittsfield, Mass 
April 8-9: Southwestern District, Kansas City 
Mo., April 28-30; National Technical Meeting 
Cleveland, Ohio, June 21-25. H. H. Henlin 
national secretary, 33 W. 39th St., New York 


Midwest Power Conference — Palmer House, Chi 
cago, Ill., April 8-9. Stanton E. Winston, con 
ference director, Illinois Institute of Technology 
Chicago, Ill. 

IHuminating Engineering Society — Southwestern 
regional conference, Baker Hotel, Dallas, Texas 
April 9. P. M. Rutherford, Jr., regional vice 
president, Dallas Power & Light Co., Dallas 


Missouri Association of Public Utilities — Annua! 
business meeting, Elms Hotel, Excelsior Springs 
Mo., April 16-17. Jesse Blythe, assistant secre 
tary, 101 West High St., Jefferson City, Mo. 

National Electrical Manufacturers Association-— 
Spring meeting, Palmer House, Chicago, Ill 
April 20-23. W. J. Donald, managing director 
155 East 44th St., New York, N. Y. 

North Central Electrical Industries — Annual al! 
industry conference, Radison Hotel, Minneapo 
lis, Minn., April 26-27. Wm. A, Ritt, secretary 
manager, Foshay Tower, Minneapolis, Minn. 

American Society of Mechanical Engineers — 
Spring meeting, Hotel Black Hawk, Davenport 
lowa, April 26-28; semi-annual meeting, Hot 
Biltmore, Los Angeles, Calif., June 14-16. Ernest 
Hartford, executive assistant secretary, 2? West 
39th St.. New York, N. Y. 

Edison Electric Institute — Spring conference of 
utility accountants, AGA-EEl, Netherland Plaza 
Hotel, Cincinnati, Ohio, April 27-28; genera 
commercial meetings, Edgewater Beach Hote 
Chicago, Ill., April 29-30; transmission and dis 
tribution committee, Edgewater Beach Hot 
Chicago, Ill., May 10-I1; accident preventior 
committee, Edgewater Beach Hotel, Chicago 
Ill., May 12-13. Col. H. §, Bennion, managing 
director, 420 Lexington Ave., New York, N. Y 


Missouri Valley Electric Association—Annua!l en 
gineering conference to be held in conjunction 
with meeting of 7th District American Institute 
of Electrical Engineers, Continental Hotel, Kan 
sas City, Mo., April 28-30. I. D. Pettegrew 
director, 1527 Sharp Bldg., Lincoln, Neb. 

Association of Iron and Steel Engineers—Spring 
conference, William Penn Hotel, Pittsburgh 
Pa., May 10. Brent Wiley, managing director 
Empire Bldg., Pittsburgh, Pa. 

Arkansas Utilities Association — Annual conven 
tion, Marion Hotel, Little Rock, Ark., May 
10-11. R. E. Ritchie, secretary, P. O. Box 55! 
Little Rock, Ark. 

National Fire Protection 
meeting, Palmer House, 
10-14. R. S. Moulton, technical 
Batterymarch St., Boston, Mass. 

Southeastern Electric Exchange — Annual confer 
ence, Henry Grady Hotel, Atlanta, Ga., May 
12-13. J. W. Talley, executive secretary, 303 
Haas-Howell Bldg., Atlanta, Ga. 

National Electrical Wholesalers Association — 
War conference, Hotel Statler, Buffalo, N 
May 24-26. Alfred Byers, secretary, 165 Broad 
way, New York, N. Y. 
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Output for Week 
Recedes Slightly 


The amount of electrical energy dis- 
tributed by the electric light and power 

lustry for the week ended March 27 
totaled 3,928,170,000 kw.-hr., a slight 

ession from the 3,946,836.000 kw.-hr. 
tutal registered the week previous, but 

intaining the higher than seasonal 

io which has obtained since the mid- 
dle of February. Figures for the latest 
week represent an increase of 17.4 per- 
cent increase in output over the corre- 
sponding week in 1942, according to the 
fdison Electric Institute. In the previ- 
ous week the increase had 17.6 
percent, 


been 


Only two of the seven major geo- 
graphic regions of the country showed 
an increase in percentage gain over the 


previous week, compared to the 1942 
week—the Mid-Atlantic and Central In- 
Weekly Output, Millions Kw.-Hr. 

1943 1942 194] 

Mar, 27 3,928 Mar. 28 3,345 Mar. 29 2,975 
Mar. 20 3,947 Mar. 21 3,357 Mar, 22 2,983 
Mar. 13 3,945 Mar. 14 3,357 Mar. 15 2,983 
Mar 6 3,947 Mar. 7 3,392 Mar. 8 3,005 
Feb. 27 3,893 Feb. 28 3,410 Mar. I! 2.993 
Feb. 20 3,949 Feb. 21 3,423 Feb. 22 2,985 
Feb. 13 3,940 Feb. 14 3,422 Feb. 15 2,976 
Feb. 6 3,960 Feb. 7 3,475 Feb, 8 2,989 
Jan. 30 3,977 Jan. 31 3,468 Feb. | 2,994 
Jan. 23 3,974 Jan. 24 3,440 Jan. 25 2,996 


from Previous Year 
Week Ending 


Percent Change 





Mar.27 Mar. 20 

New England + 7.5 + 8.2 + 7.7 
Mid-Atlantic . +12.5 +11.6 +11.7 
Central Industrial . +14.8 +-14.7 +16.2 
West Central . + +-14.2 +-14.6 +16.2 
Southern States .... +25.4 +-26.0 +24.1 
Rocky Mountain .. +12.2 +12.5 +-13.1 
Pacific SFGMBE iss isc. +-26.3 +28.3 +25.8 

Total United States... +17.4 +17.6 +-17.5 
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dustrial regions. The rest showed some 
slight falling off, although the Pacific 
Coast region with a 26.3 percent gain 





a 


continued to lead the country, closely 
followed by the Southern States with a 
25.4 percent increase. 
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SEC to Intervene in 
Illinois lowa Case 


lhe SEC announced recently that an 
opinion had been handed down by 
Judge Paul S. Leahy of Delaware fed- 
eral district court, granting a stay of 
an action brought by Illinois Iowa 
Power Co. against its former parent, 
No:th American Light & Power Co. 
The court opinion said that similar 
questions are involved in liquidation 
proceedings of North American Light 
how pending before the commission. 
the fall of 1942, the SEC said, the 
Illinois lowa Power Co. asserted a claim 
against North American Light in pro- 
ceedings before the commission; and, 
in North American Light’s liquidation 
plan, filed with the commission, no pro- 
vision was made for this claim. Motions 
fled by the North American Light to 
dismiss the proceedings in respect of 
lllinois Iowa’s claim, on the ground that 
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the commission had no _ jurisdiction, 
were denied by the commission. (ELEc- 
TRICAL Wor.Lp, Feb. 13, page 21). 

Hearings will presently be held be- 
fore the commission on the claim and 
on the liquidation plan of the holding 
company. 


Power Output Up 14.5% 


Average daily production of electric 
energy for public use in February was 
606,549,000 kw.-hr., a new record high, 
but only a slight increase over average 
daily production during the previous 
month, according to the report issued 


by the Federal Power Commission. 
Electric energy produced for public 


use during the month amounted to 
15,830,923,000 kw.-hr., an increase of 
14.5 percent over production in Febru- 
ary, 1942. Production by water power 
in February totaled 5,851,763,000 kw.- 
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hr., or 37 percent of the total output 
for public use. 


First ““Megger” 
Testers Made in U. S. 


5 


The first U.S.-made “Megger” in- 
struments for testing electrical insula- 
tion resistance are expected to be in full 
production by about June of this year 
in the Philadelphia factory of the James 
G. Biddle Co., according to a recent 
announcement. 

The new U.S.-made “Megger” test- 
ers are of the hand-generator and di- 
rect-reading ohmmeter type and_ the 
same general design as the company’s 
former “Meg” and “Super-Meg” insu- 
lation testers. The entire instrument, in- 
cluding the ohmmeter moving system, 
the generator, the driving gears and 
even the binding posts, is being built in 
the Philadelphia factory from raw ma- 
terials and fabricated parts. 
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Stock and Bond Indexes Change Slightly 


PRICE TRENDS OF 
ELECTRIC UTILITY 
SECURITIES 





Bonds 


_ 1934 1935 1936 1937 1938 1939 1940 1941 1942 ) F MAM J 
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Although there was considerable activity in electric light and power securities during 
the past week, the “Electrical World” stock index gained only 0.1 point, reaching 23.6; 
last year, 17.1. Bonds advanced to 105.2 from 105.1; last year. 102.8 





California Oregon 
Write-Off Ordered 


The Federal Power Commission has 
denied a petition by the California Ore- 
gon Power Co. for a hearhearing on the 
commission’s order of February 3, 1943, 
directing the company to write off some 
$4,800,000 in its accounts which were 
termed excess costs of acquisition over 
original cost. 

The company’s revised original cost 
studies, after adjustments recommended 
jointly by the staffs of the FPC, the 
Railroad Commission of the state of 
California and the Public Utilities Com- 
missioner of Oregon, showed the orig- 
inal cost of Copco’s electric plant as of 
January 1, 1937, to be $27,914,210, 
made up of $27,849,709 in Account 
100.1 (electric plant in service), and 
$64,500 in Account 100.3 (electric con- 
struction work in progress). Thus the 
amount to be disposed of, according to 
the FPC, represents about 18 percent 
in excess of the original cost of Copco’s 
electric plant. 


Standard Gas 
Files Recap Plan 


Standard Gas & Electric Co. has filed 
a voluntary plan of recapitalization with 
the Securities and Exchange Commis- 
sion under Section 1] (e) of the Hold- 
ing Company Act. Coincidentally, the 
commission instituted proceedings 
against the company under Section 11 
(b) (2), the corporate simplification 
provisions of the act, and set May 5 for 
a consolidated hearing. 

Standard’s voluntary plan provides 
for a reduction of its six issues of notes 


76 (1134) 


and debentures and four classes of stock 
to one short-term loan and one class of 
common stock, temporarily divided into 
two series A and B. Upon payment of 
the loan and preferential dividends on 
the series A common stock, the capital 
structure of the holding company will 
consist of a single class of stock with- 
out distinction of series, according to 
the plan. The presently outstanding 
common stock of Standard is not pro- 
vided for under the plan and will be 
eliminated if the plan is adopted. 
Holders of the company’s notes and 
debentures, according to the plan, will 
receive, in discharge thereof, cash equiv- 
alent to one-half the principal amount, 
common stock in two operating subsidi- 
aries (California Oregon Power Co. and 
Mountain States Power Co.) and new 
common stock, Series A of Standard. 
Holders of the company’s stock, other 
than common which does not partici- 
pate, will receive shares of common 
stock, series B of Standard. Cash to be 
paid in the retirement of bonds and de- 
bentures is to be raised by the sale of 
all Standard’s holdings of Pacific Gas 





_ Utility Reports 


Net Income 
1943 1942 
*Birmingham Electric ....... $1,274,898 $907,069 
*California Electric Power 
SE are 897,781 730,945 
*Central Arizona Light 
WN aso ccacut cond eta cot 816,897 665,840 
tCommonwealth & Southern 
i ES Se 1,551,115 11,968,039 
*Florida Power & Light ..... 1,768,402 2,495,129 
*Kansas Gas & Electric ..... 1,501,446 1,366,949 
*Montana Power and subs .. 3,396,667 3,480,548 
*Nebraska Power ........... ,603,039 1,506,103 
*Northwestern Electric ...... 676,902 504,05 
*Pacific Power & Light ..... 950,937 722,010 
*Texas Electric Service ...... 1,748,475 1,195,727 
*Texas Power & Light ....... 1,983,493 1,630,973 





* Twelve months ended January 31. 
+ Twelve months ended February 28. 
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& Electric Co. common; a 3-year col. 
lateral loan of $21,000,000 and use of 
$3,590,000 of treasury cash. 


Columbus, O., Appeals 
On Bond Issue Denia! 


City of Columbus, O., has appealed 
the recent dec’sion of former Common 
Pleas Judge Robert P. Duncan, holding 
that Columbus had exhausted its bond- 
issuing power and could not issue bonds 
authorized in 1933 for a proposed §|.- 


000,000 municipal light plant extension. 


According to City Atty. John L. 
Davies, the municipal government has 
requested the court of appeals to set 
aside the decision of the lower court, 
which had upheld a report by Special 
Master. John H. Summers, who had 
considered the case for several years. 
The original suit to halt the light plant 
extension was brought by a taxpayer. 
with the Columbus and Southern Ohio 
Electric Co. later entering the case as a 
plaintiff. 





FINANCIAL BRIEFS 





THe SEC was set April 14 for a 
hearing on the plan filed by Interna- 
tional Hydro-Electric System to effect 
compliance with “death sentence” or- 
ders through merger of Hudson River 
Power Corp. and System Properties, 
Inc., into a new company known as 
Eastern New York Power Corp. 


A HEARING SCHEDULED for April 1 in 
SEC proceedings involving the Peoples 
Light & Power Co. has been postponed 
to April 20. Progress in the sale and 
acquisition of certain company proper: 
ties, covered in the plan, was given as 
the reason for the postponement by the 
management. 


Directors or Unitep Gas Improve: 
MENT Co. have approved the _ partial 
liquidation plan recently approved by 
the Securities and Exchange Commis: 
sion. A special meeting of the common 
stockholders has been called for April 
19 to pass upon the plan. Favorable 
vote by a majority is required. 


Tue SEC was approven the amended 
application of Public Service Co. of 
New Hampshire, subsidiary of New 
England Public Service Co., for per 
mission to issue and sell $20,500,000 
aggregate principal amount of its firs! 
mortgage bonds, series A, 314 percent, 
due Jan. 1, 1973. Proceeds will be used 
to retire New Hampshire’s presently 
outstanding bonds of $18,929,000, pay 
bank loans of $1,000,000 and provide 
additional working capital. 
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Fven large unit substations like this 

(3000 kva) are shipped in completely 
assembled sections. Skid them into 
position, bolt them together, make the 
necessary connections—and the unit AEG 
substation is ready for service. 
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‘eos! WOU CAN INSTALL THEM QUICKLY— 


proper: 


i AND MOVE THEM EASILY IF THE LOAD SHIFTS | 


es OU can order and install G-E unit sub- more dependably and gives extra protection 
partial stations in a fraction of the time required to personnel. Designed for outdoor service— 
wed by for old-style, “‘piecemeal” substations. They and with a pleasing appearance—they make 
commis Mare delivered in compact, completely as-  jarge investments in real estate and buildings 
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sommon ° : . 
oa a ar pases. nee right at unnecessary. 
vor able vital pi cee pose ives xi oe rere From every angle, unit substations are the 

3 Wicks cine. if the load shifts, the easy-to- practical, far-sighted answer to the changing 

der ° 
"Co. of (handle sections make it easy to move a unit Power requirements of today and tomorrow. | 
of New [Msubstation to the new load center, whether it 4 new, attractive 36-page bulletin contains | 
for per Mi be yards or miles away. complete, useful information. You can get a 


ageee Installed, a unit substation is a single, co- copy from your local G-E office, or by writ- | 
Ns v., (gordinated, safety-enclosed unit that functions ing General Electric Co., Schenectady, N. Y. 
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Wood Cable Racks 
Used to Save Steel 


Wooden cable brackets and cable 
bracket supports for use on the Mil- 
waukee underground system have 
been tested by the Wisconsin Elec- 
tric Power Company and found to 
have ample strength for normal re- 
quirements. The design, shown, is 
one of several schemes in which 
wood is being used by the Milwaukee 
company as a substitute for steel. 

The cable bracket support can be 
made from either nominal 4.x 6 fir 


1s use 


/S used 


fs used 
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>& hole. /5 counter- 
Lore / deep. 
Counterbore 13” 
deep (f X-arm 


a an 
—- 5" if crossarm 


DESIGN... 
CONSTRUCT 
OPERATE 
MAINTAIN 


(actually 33 x 44 in.) or from cross- 
arm material. Two sizes are used, 
one 26} in. long, accommodates four 
cable brackets, and the other, 153 
in. long, takes two brackets. The 
cable brackets, also of fir, are 133 
in. overall length and 2} in. square 
with 38 in. of the length turned to a 
diameter of 2;'5 in. at one end to fit 
into holes in the bracket support. 
All completed parts are creosoted. 
Strength tests of the bracket 
showed a deflection of % in. at 10 in. 
out from the face of the bracket sup- 
port under a load of 1,400 lb. applied 


9 in. from the upright. 


-7 


at wns 
_4 if crossarm-~ * 


l.-2f Tal if x-orm 
is used ) 
(b) 


a 24 hole - tholes 


DESIGN DETAILS of wood cable brackets and cable bracket supports developed to 
alleviate steel shortage; (a) 26%4-in. bracket support: (b) 15%4-in. bracket support: (c) 


10-in. cable bracket 
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Greensalt Treatment 
for Southern Pine 


Water solutions of various salts 
have long been used as wood presery- 
atives, but most of them do not afford 
sufficiently lasting protection by them- 
selves for the butt sections of poles, 
because poles are often subjected to 
severe leaching conditions. To be ef. 
fective in prolonging the life of wood 
in contact with the ground, water- 
soluble materials must undergo a 
change after injection which will ren- 
der them insoluble while retaining 
their preservative value. The green- 
salt composition most used contains 
potassium dichromate, copper sul- 
phate and arsenic acid in solution. 
Variants include sodium dichromate 
as a substitute for the potassium salt, 
and also mixtures of chromic acid, 
copper carbonate and arsenic acid, 
according to C. M. Hill in the Bell 
Laboratories Record of November. 
1942. 

Tests have shown that greensalt be- 
came almost completely insoluble 
within a short time after injection 
and both leached and_ unleached 
blocks stood up well when exposed 
to fungus attack. 


Tests 


Outdoor exposure tests on South- 
ern pine saplings 1 in. in diameter 
and posts 4 to 5 in. in diameter 
treated with greensalt were begun in 
1934 at the Gulfport, Miss., test plot, 
where conditions are very favorable 
to rapid destruction of wood in con- 
tact with the ground. The seven-year 
record of specimens treated with 4 |b. 
and 1 lb. of greensalt preservative 
per cubic foot of wood and exposed 
at Gulfport is excellent in compari: 
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Install Pyranol Transformers Right Where You Need Them show : at the yranol ta the first transformers * 
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son with simultaneous similar tests 
of preservatives of established stand- 
ing, including creosote. 

Stability of greensalt solution in 
the absence of wood was demon- 
strated by evaporating some to dry- 
ness in glass. Water redissolved the 
dry residue. When dextrose, a reduc- 
ing sugar, was added to greensalt 
solution, however, a_ precipitate 
formed after standing several days 
at room temperature and increased in 
quantity with time. Analyses of this 
precipitate indicated the formation 
of insoluble arsenates, chromates and 
hydroxides of copper and chromium. 
The only water-soluble compound re- 
maining after complete conversion is 
potassium sulphate, which is not 
toxic. 

No soluble salts are produced 
by the reaction of greensalt com- 
posed of chromic acid, copper car- 
bonate and arsenic acid. 

Fixation of the preservative in poles 
takes place to an appreciable extent 
during the treating process. 

Distribution of preservative 
throughout the cross-section of a 
treated pole was determined from 
analyses on borings and found to be 
at least as even and regular as that 
attained with creosote. Penetration of 
preservative is usually apparent by 
means of borings, but staining solu- 
tions have been developed to aid in 
those cases where the sapwood is dis- 
colored by mold. Wood which retains 
an over-all concentration of one 
pound of preservative per cubic foot 
is highly resistant to decay and in- 
sect attack. 


Aids for Inspection 
of Transformers 


Shown are aids for the internal 
inspection of distribution and power 
transformers in the field that are used 
on the Oklahoma Gas & Electric Com- 
pany system to detect the presence of 





FOR field inspection of transformers mir- 
ror and light reveal out-of-way-corners; 
viewing tube reveals under-oil elements 
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corrosion, moisture, carbon and 
sludge precipitation. These devices 
were developed at the reclamation de- 
partment, Oklahoma City, by Super- 
intendent L. M. Limpus and Chief 
Inspector W. A. Rey. The flashlight 
and long-handled adjustable mirror 
are helpful in spotting corrosion in 
out-of-the-way corners. 

Without lowering the oil level it is 
possible with a special viewing tube 
to inspect the terminal board, core or 
coils for the extent of sludge deposited 
on a transformer terminal board or 
the amount of carbon collected on the 
bottom of a breaker tank. This tube 
has an air-tight eye piece and an inter- 
nal inspection light. A very slight 
air pressure keeps oil from the tube 
while inspecting under-oil elements 
of the transformer. Compressed air 
is provided by a hand flask of the 
type used on small acetylene solder- 
ing torches. 


Good-by to 
Radio Interference 





On an Eastern utility system sup- 
plying 600-volt direct current to a 
local traction service through a 500- 
kw. rotary converter complaints of 
radio interference were met by in- 
suring grounding of the converter 
shaft as shown. A brush holder was 
provided to furnish a pressure con- 
nection against the shaft by a carbon 
brush connected to ground by a wire 
also cleated against the machine 
frame. The brush penetrates an oil 
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film on the shaft which tended to in- 
sulate the shaft from the frame and 
earth sufficiently to cause wave 
trouble in receiving sets. 


Filter Blotter Press 
Reconditions Pyranol* 


. : By L. J. GILL 
ennsylvania Power & Light Company, 
Hazleton, Pa. 
Reconditioning of Pyranol that 
has been adversely affected by trans- 
former failure can be done with an 
ordinary filter blotter press by using 
proper precautions. This was demon- 
strated in connection with a 300-kva., 
4,000/120/208- volt, three - phase 
transformer which flashed over (4 
in.) from phase lead to neutral 
jumper. Transformer dielectric be- 
fore the reconditioning tested 26 per- 
cent power factor. After recondition- 
ing and drying the power factor was 
24 percent. Also the color and other 
characteristics equalled new Pyranol. 
Some Pyranol and chlorine were 
ejected when the relief pressure dia- 
phragm blew; the retained Pyranol 
was very black, but showed no min- 
eral acidity and very low organic 
acidity. 


Field Use 


As no special Pyranol recondition- 
ing equipment was available, it was 
determined to use a standard General 
Electric Company 7-in. filter blotter 
press to recondition this Pyranol in 
the field. This blotter press was very 
carefully cleaned with carbon tetra- 
chloride. Due to shallow frames, it 
requires only 3 lb. of Fuller’s earth 
for a charge. The filter press and 
hose were filled with Pyranol and this 
material circulated in and out of the 
drip pan. The procedure was stabil- 
ized until the drip pan was approxi- 
mately one-half full of Pyranol with 
inlet and outlet connections discharg- 
ing into it and motor running. Then 
3 lb. of dehydrated Fuller’s earth 
fresh from the oven was added to 
drip pan with motor running and 
agitated carefully. Circulation of Py- 
ranol was continued until Pyranol in 
drip pan cleared completely. When 
this was done, the filter-press was 
ready for use. 

Before reconditioning, all Pyranol 





*Adapted from recent report to electrical 
equipment committee of Pennsylvania Electric 
Association. 
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GENERAL ( 


Height reduced ..........15 to 50 per cent 
Weight reduced ......... 10 to 60 per cent 
Liquid volume reduced .....45 to 90 per cent 


You Can Put Them up in the Structure...with Your Current Transformers 


SIMPLIFY CONNECTIONS — Their light weight and small size enable 
you to mount them in the structure—thus simplifying primary 
(high-voltage) connections. 


SAVE SPACE— Mounting in the structure saves valuable ground 
space. 


SAVE FOUNDATION EXPENSE—When you put them up in the 
structure you don’t need to construct a separate foundation. 


HANDLE THEM EASIER— Their reduced size and weight make them 
easier to install. 


REDUCE MAINTENANCE—Forget about testing or inspecting the 
insulating liquid; it’s hermetically sealed in—there are no gaskets. 


Here’s How They’re Built 
ACCURACY — These transformers meet the highest accuracy classi- 
fication—4gWw, 4X, 4Y, 4Z—and they’re suitable for both 
metering and relaying. 

INSULATION—Anmple insulation is provided to meet the ASA 
standards on both impulse and low-frequency tests. 
BUSHINGS—Sealed bushings eliminate gasketed joints. 


TANK AND COVER—Steel plate is used, and the tank is hermet- 
cally sealed by welding the cover to it—again, no gaskets. 


CORE—The core is rectangular in shape, and is similar to the 
*Spirakore design used in G-E distribution transformers. 
“PYRANOL OR OIJL-FILLED—For the best protection to your 
system, you’ll want to specify Pyranol—General Electric’s non- 
inflammable cooling and insulating liquid. It has high dielectric 
strength and is chemically stable. 


i 


*Reg. U. S. Pat. Off. 







y) The Army-Novy “E”, for Excellence 

< im the monufacture of war equip: 
= ment, now flies over six G-E plants 
employing 100,000 men and women, 
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Two-bushing 
Outdoor Potential Transformers 


Type E-236 (Supersedes Type E-116) 


Pyranol or Oil-filled 
24 to 69 kv 








WANT MORE INFORMATION? 


If you'd like all the facts about these new 
transformers, ask for Bulletin GEA-3982. 

If you’d like to discuss the application of 
instrument transformers to a specific meter- 
ing or relaying job, the meter specialist in 
the nearest G-E office will be glad to work 
with you. Remember, there is a G-E instru- 
ment transformer for every purpose. General 
Electric, Schenectady, N. Y. 
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New G-E THY-MO-TROL Drive Gives 
You Full-range, Stepless Speed Control 


@ D-C ADVANTAGES FROM A-C POWER 


Complete Drive — Nothing Else to Buy. Thy-mo- 
trol drive is a complete equipment operating its d-c 
motor from your a-c power line. Starts, accelerates, 
controls speed, stops by dynamic braking, and reverses 
the motor—all from a single, compact, control station. 
And it fully protects the motor. 


Makes available previously unused advantages of d-c 
motors, such as: 


1. Full-range, Stepless Speed Control. A 
single dial—small as a radio volume control, and 
mounted in the push-button control station—gives 
complete adjustment of motor speed, from zero to 
maximum, without steps. No belts, gears, or clutches 
needed to change speed. Gives you the exact speed you 
want, whether it be for roughing or fine finishing. 


2. Holds Speed under Changing Load. Re- 
gardless of load fluctuations—if they're within the 
power range of the drive—Thy-mo-trol electronic 
circuits hold speed constant within extremely narrow 
limits. With Thy-mo-trol drive you get both full 
speed-range and a flat speed-load characteristic. 


3. Full Torque at Low Speeds. Though the 


motor may be scarcely turning over, it will deliver 


full torque right up to the stall point! That means 


greater output than with other drives. And the motor 
is fully protected at all times. 


4. Current-limit Acceleration. Regardless of the 
speed-control setting when the START button is 
pushed, Thy-mo-trol acceleration is smooth because of 
electronic current limiting. Yet you get fastest possible 
starting because of sustained maximum torque during 
acceleration. No shock to your machine due to sudden 


Already — Operating Results! 


Thy-mo-trol drive—built into this planetary 
milling machine made by Plan-O-Mill Cor- 
poration—provides automatic cyclic control 
of feed-in, feed-around, and rapid reverse 
each at a different preset speed. Plan-O-Mill 
engineers selected Thy-mo-trol drive for its 
compactness, stepless speed control, low cost 
and simplicity. They have found that tool 
life is greatly lengthened by using correct 
speeds for each operation, and by bein 
able to start the tool at low speed with 
full torque. 
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application of excessive torque. No current peaks on the 
line. 


Dozens of Other Thy-mo-trol Extras... such 
as: low maintenance (by elimination of moving parts); 
speed can be preset before starting; saves space; no stop 
for speed change; easy to control automatically; oper- 
ates direct from a-c line—no motor-generator or other 
special d-c supply needed. 


Where Has It Been Applied? Drill presses, to 
increase speed range and size of work handled. Grinders, 
for precise speed selection and improved finish. Milling 
machines, to increase range of work handled, and to 
simplify design. Propeller testing, for accurate, smooth 
speed control. Cable reelers, to maintain constant 
tension. Conveyors, to match speeds. 


How to Buy Thy-mo-trol Drive. Because electronic 
motor control offers so many advantages through 
improved machine design, performance, and operating 
technique, G-E engineers want to consider each of your 
problems as an individual case. Standard Thy-mo-trol 
drives can be obtained in sizes up to 10 hp. Special 
types can also be provided. For further information 
write, stating your problem, to any G-E 

office, or to Electronic Control Section, 

General Electric, Schenectady, N.Y. 
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was drained from the transformer 
into oil drums. Reconditioning con- 
sisted of completely emptying one 
drum into another empty drum back 
and forth until Pyranol had reached 
original color of new Pyranol by 
color sample checks. This required 
about 25 transfers back and forth. It 
was found necessary, as pressure on 
filter press built up, to throttle suction 
side of press and hold pressure so 
that it did not exceed 100 lb./sq.in., 
otherwise the blotters would blow 
out. Three blotters were used in each 
frame. After all Pyranol had been 
reconditioned, one drum at a time, 
it was introduced into the cleaned-up 
transformer. 

The transformer was then dried by 
short-circuit method, being sealed 
carefully while this was going on. 
Top Pyranol temperature during this 
process was held around 90 deg. G. 
As Pyranol sample showed break. 
down in standard dielectric test cup, 
the Pyrdnol was circulated with 
standard 7-in. filter blotter press, but 
no Fuller’s earth was used for this 
circulation as every precaution was 
taken so as to prevent the accidental 
entrance of Fuller’s earth into trans- 
former. 

We do not think it is advisable 
to circulate oil in Pyranol transform- 
ers with Fuller’s earth cake in filter 
If blotters blow out, due to 
excessive pressure, Fuller’s earth, 
which could not be removed, would 
be introduced into transformer. Blot- 
ters should be dried at 95 to 105 deg. 
C. and Fuller’s earth at 200 deg. C. 
for best results. 


press. 


Feeders Fused for 
Increased Generation 


By J. C. SMITH 


Chief Plant Electrician 


Electric Department, Rockville Center, N. Y. 


Addition of a Nordberg 2-cycle 
diesel engine driving a 2500-kva. 
Westinghouse generator to the exist- 
ing 8,180 kva. in the Rockville Center 
municipal plant rendered the existing 
7.5-kv., 15,000-kva. interrupting ca- 
pacity oil circuit breakers on the out- 
going feeders inadequate. The main 
feeders off the generator bus on the 
first floor run through oil breakers 
to sub-bases on the second floor and 
there are six to eight 2.4-kv. two-phase 
feeders off the sub-buses. Study of the 
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BATTERY of Deion boric acid fuses on rear of main panel. 


for feeder-to-feeder jumper connection 


possibilities for increasing the inter- 
rupting capacity showed that boric 
acid Deion fuses could be obtained 
for less than one-tenth the cost of 
comparable oil circuit breakers. Also, 
the panels are 20 in. and considerable 
rearranging would have been neces- 
sary to provide for new breakers. 
As a result the decision was made 
to insert a 7.5-kv., 150-amp., 110,000- 
kva. boric acid fuse on each outgoing 
feeder. The fuses are placed in the 
same leg of each phase which already 
has a current transformer. The trip 
coils are being removed from the 15,- 


FOUR complete fuses with refills are 
carried on knobs and rack welded to 
cross member. A blown fuse is replaced 
by one of the complete units and itself 
refilled to occupy the vacated position on 
the rack 
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Note provision of bolt-hole 


000-kva. sub-bus oil circuit breakers 
and these breakers will be used as oil 
disconnects, manually operated. The 
oil disconnects will, of course, be used 
to open and close the circuits rather 
than pull the fuses when the lines are 
energized. The IAC relays on the 
main oil circuit breakers are to be 
coordinated with the Deion fuses. 

Occasionally it is necessary to tie 
the feeders together in emergency. In 
order that this may readily be done an 
extra bolt is provided at the terminals 
of the fuse mounts so that a connector 
can be attached to carry the jumper 
for this purpose. 

Incidentally, 50-amp. links are used 
in 100-amp. boric acid fuse holders 
on the street lighting transformers. 
now set for 5.8 amp. (instead of 6.6 
amp.) for dimout intensity of the 
series lamps. 


Sub-bus 24 kv., 2-phase, 4-wire 
BA Deion 


Feeder No. / 


No.2 
Main feeder comer 
0.0. B.400-amp. 18,000-kva 


inf, cap. 
Main we 


xa 000 | oat 
int. cap. ae. BR: 


Diesel generators_) 


from 15,000-kva. 
in 


TRIP COILS removed 
breakers for use as oil disconnecis 
conjunction with 110,000-kva. boric acid 
fuses on branch feeders 
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LARGE Midwestern bomber plant decided 
to install 100-watt fluorescent lighting. 
Preliminary designs and estimates called for 
24,000 Tulamp ballasts and fixtures. Then a 
lighting contractor suggested the use of the 
revolutionary new G-E Forlamp ballast, which 
operates four 100-watt fluorescent lamps. 
Investigation showed that circuit voltages 
necessary to operate this ballast were available.* 


Because Forlamp ballasts were chosen instead 
of Tulamp (previously the most economical 
ballast hookup available), only half as many 
ballasts were needed. Also, since the price of the 
Forlamp ballast is exactly the same as that of a 
Tulamp, estimated ballast costs were cut 50 per 
cent! Here’s the record of savings on ballasts 
alone: 


Copper......+.+30,000 Ib Aluminum... 4140 Ib 
Iron and Steel... 118,000 Ib Dollars .....72,000 


In addition, utilization of the higher-voltage 
circuits necessary for the operation of the 
Forlamp ballast resulted in substantial copper 
savings in plant wiring. 

Savings like these are possible wherever circuits 
*Forlamp ballasts operate within the voltage range of 250 to 280 
volts, and should never be used where circuit vo'lages al any time 


drop below 250 volts. 
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76 tons of critical mater! 


They saved one bomber 


and $72,000 - 


are in the 265/460Y-volt class—in new war 
plants, or in older plants converting to war work 
where circuit voltages can be raised to neces- 
sary levels with autotransformers or insulated 
transformers. 


Save Installation Time, Too 
The Forlamp ballast is easier to install—only 
one ballast to handle, instead of two, per four 
lamps operated. Fewer leads—three instead of 
eight—-simplify connecting. Over-all fixture 
weights are reduced, resulting in additional 


material savings. Power factor is 95% or above. 
/C 


Ask your G-E representative about the new 
Forlamp ballast, or write for Bulletin GES-3033. 


General Electric Company, Schenectady, N. Y. 


GENERAL (% ELECTRIC 


(114 






als 


plant. \ 





3) 85 


— 








HOW TO BREAK 
LIGHTING BOTILENECKS IN WAR PRODUCTION 


By LLOYD SMITH, Industrial Lighting Consultant, Puget Sound Power & Light Company, Seattle, Wash. 
Presented at Northwestern War Production Conference, Seattle, February 11, 1943 


We are told that 50 percent of our war production 
is done at night, much of it in factories whose light- 
ing systems were designed primarily for daytime use. 
It is little wonder, then, that almost every plant has 
certain “bottlenecks” which are slowing down pro- 
duction, increasing spoilage and causing accidents. 


Dirt on Lighting Equipment 


This is the most common of all light- 
ing bottlenecks and the easiest to cure. 
Lamps and fixtures covered with grime 
can cut lighting levels as much as 50 
percent. A regular cleaning schedule is 
essential and the added cost of this serv- 
ice will be more than repaid in added 
illumination. 


Direct Glare 


This is the old complaint of too much 
light in the workers’ eyes and too little 
on his work. Light sources that are un- 
shielded or lighting units that are too 
bright because they are equipped with 
larger lamps than they were designed to 
use are the usual cause of this bottle- 
neck, 

The first step is to shade the lamps 
properly and put the light where it be- 
longs. Many times you will save as 
much as 60 percent of the light that was 
formerly wasted. 


Reflected Glare 


This type of glare is often more objec- 
tionable than direct glare. It is generally 
caused by equipment that does not dif- 
fuse the light sufficiently or improperly 
located supplementary lighting units. 

The best cure is to change from con- 
centrated light sources to large area light 
sources or, in some cases, adequate cover- 
ing to assure dffusion will help. 

In either case proper placing of the 
light source or changing the angle of the 
work may eliminate reflected glare. 


Point Light Source Reflections 


Curved work surfaces have a tendency 
to concentrate the reflected glare and is 
particularly trying on the workers’ eyes, 
especially when the illumination is from 
a point light source. The remedy lies in 


sufficiently increasing the area of the light 
source by diffusing glass or wide area 
reflection surfaces. 


Interfering Shadows 


This is a common complaint of the 
worker, that he is “standing in his own 
light.” Belts, beams, cranes and _ tool 
racks all aggravate this trouble. The cure 
for this bottleneck lies in adequate gen- 
lighting and an increase in the 
sources or properly 


eral 
number of light 
placed supplementary lighting. 


Line of Vision Glare 


Improper suspension of lighting units 
ean result in bright light sources being 
directly in the line of vision, causing 
discomfort to workers and a_ slowing 
down of production. A properly adjusted 
reflector will usually remedy this situa- 
tion, or sometimes the adding of a well- 
designed baffle between the eyes of the 
worker and the light source will suffice. 


Specular Reflection 


Specular glare results when light 
sources are reflected from polished sur- 
faces. Machined metals such as steel, 
brass and aluminum can reflect like a 
mirror. Specular reflection is best re- 
duced by increasing the general lighting 
or by changing the position of the units. 


Too Little Light for Fine Adjustments 


A great deal of time is lost where 
gauges have to be set and adjustments 
made on machines with insufficient light. 
The old time-wasting method of carry- 
ing the micrometer to the window can- 
not be applied to heavy machines. There 
is only one known cure for this bottle- 
neck—provide better illumination at the 
machine so that fine details are easily 
visible. 


A survey of properly lighted war production 
plants indicates that the output can be speeded up 
at from 3 to 25 percent by providing better seeing 
conditions for war workers. Using the lowest figure of 
3 percent, it would be equivalent to adding 600,000 
trained workers to America’s production lines. 


Dark Wall Contrasts 


The constant changing of the line of 
vision of the workers’ eyes from a bright 
work surface to a dark colored wall or 
background causes the eye muscles to ex- 
pend unnecessary energy. This can be 
remedied by reducing the contrast by 
higher levels of illumination or by paint- 
ing the walls a light color. 


Inadequate Light for Inspection 


This may be caused by wrong place- 
ment or choice of lighting units. Each 
critical inspection operation must be 
treated individually, but generally this 
problem may be solved by using angle 
lighting from large area light sources. 


Insufficient Light to See Quickly 


It takes time for the eyes to see, and 
consequently they do the job faster when 
illumination is good. For the same rea- 
son moving objects are seen more clearly 
when proper levels of illumination are 
provided. This is another case where 
properly designed and located supple- 
mentary lighting with good general light- 
ing will solve the problem. 

It is apparent from the foregoing ex- 
amples that inadequate seeing condi- 
tions frequently constitute bottlenecks, 
and these suggestions may be the means 
of searching out and correcting such 
conditions. 

It is well to remember that better than 
85 percent of an employee’s impressions 
come through his eyes. The eyes control 
more than 80 percent of the employee's 
movements on the job. Seeing condi- 
tions are therefore of prime importance 
to his production rate, his own safety, 
the quality of his work, the care of lis 
equipment and the continuation of /iis 
ability to carry on over long periods of 
sustained peak production. 
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British Tests on 
Plasticized Plywood 


Ignoring what can be done with 
protective varnishes against the 
weather, or exclusion of moisture, 
processed wood that is otherwise 
quite unprotected is a good insulator 
in air, or out of doors, and in hot oil. 
Several kinds of wood can be em- 
ployed in plastic-bonded plywood, 
but it is better to select one variety 
and try different resin bondings, on 
which the final electrical characteris- 
tics depend, says A. E. L. Jervis in a 
recent issue of Electrical Review 
(London). 

Good quality “electrical” wood has 
been built up from veneers ranging 
from 0.03 in. to 0.06 in. in thickness, 
whereas present investigations in this 
country are concerned with the elec- 
trical behavior of somewhat thinner 
material, because beech and birch 
veneers as thin as 0.02 in. are readily 
available. 

One of the first questions which 
arise has usually been concerned with 
the amount of moisture likely to be 
absorbed by it. Such assimilation is 
small. Natural wood will quickly ab- 
sorb moisture. 

Resin impregnation is effected 
after the veneers have been properly 
dried, there being a wide choice of 
urea and cresol formaldehydes in 
liquid form and of phenolic formalde- 
hydes in sheet form. Material built 


Result 


Breakdown of 
dielectric at 
15 deg. CG. 
60 deg. C. 
90 deg. C. 


50 kv 
15 kv 
10 kv 


Method of Test 


I — Laminated Densified 
Wood Tests 


Table 


Re- 
sultant Type | Punc- 
Sam- of thick- of tured 

ple ve- ness resin at 
neers | approx. 


No. 


Dura- 
tion 


Atter 
9 min. 


Cresol | 90 kv. 
formal- 
dehyde 
No. 1 
Water 
soluble 
phenol 
Cresol 
formal- 
dehyde 
No. 2 
do. 


I 21 


35 kv.) After 
6 min. 


| 
10 kv.| After 


1 min. 


After 
1 min. 
After 
1 min. 


\ in. 10 kv.) 


Y in. 10 kv.) 
| 


do. 


* Interleaved with sheets or fabric. 


up of alternative layers of laminations 
of wood and sheets of resin seems (to 
date) to be better for mechanical 
than for electrical applications. 

The reason for the inferior elec- 
trical characteristics of an assembly 
of this particular form is probably 
the fact that the fused glue films do 
not penetrate sufficiently far into the 
veneers, with the result that impreg- 
nation may not be perfect. It is quite 
possible that satisfactory electrical 
properties could be obtained by the 
employment of extremely thin veneers 
made up in combination with glue 
films. 

Five types of wood were made up 


Test 


Plastic yield 


In oil on recessed test piece between 1 in. 
diam. spheres % in. apart. 


Result 


and each subjected to pressure tests 
for determining electric strength, 
Test voltage was increased by incre- 
ments of 5 kv. per minute until pune- 
ture of the specimen occurred. 

Results obtained on boards of 
“Insul-Jabroc” (4 in. thick in four 
cases, 7°; in. thick in one case) using 
cylindrical applicators are summar- 
ized in Table I. Other data set out at 
the top of Table II were determined 
by means of 1-in. diameter spherical 
electrodes. 


Dust Hood Becomes 
Paint Spray Booth 


What was formerly a portable dust 
hood used in the service shops of the 
Toledo Edison Company for cleaning 
arc lamps—the “dusty” type that 


Slot in top of hood 


used one copper and one iron-oxide 
filled electrode—has, with the passage 
of arc lamps on the system, been 


Table II—Type A “Insul-Jabroc” Tests 


Method of Test 


At 175 deg. C. with test piece 3.35 in. long 
by 0.236 in. square, clamped at one end, 
and load of 75 grammes applied by stirrup to 
free end. Test piece maintained at test 
temperature for 6 hr. before applying the load. 


Surface flash- 
over in air 


Surface flash- 
over in oil 


Breakdown 
along layers in 
oil at 

15 deg. C. 


60 deg. C. 

90 deg. C. 
Tensile 
strength 
Compresssion 


Impact 
strength (a) 
(b) 


75 kv 


80 kv 
(tracked) 
across 
surface) 


No breakdown 
at 100 kv 
flashed over 
surface 
60 kv 
48 kv 
5 tons per 
sq. in. 
0.03 in. with 
ult. load of 
10,000 Ib. 


0-9 
0-4 


Test piece 8 in. by 114 in. 

Electrodes 1 in. diam. discs with spacing of 
6 in. between adjacent edges. 

Test piece 5 in. by 1% in. 

Electrodes 1 in. diam. discs with spacing 
of 3 in. between adjacent edges. In oil at 
20 deg. C. 


Electrodes 14 in. diam. pins with 2% in. 
centres passed through holes drilled in test 
piece 4 in. by 2 in. by ‘4 in. thick. 


Izod machine and two-notch test piece. 


Cross break- 
ing strength at 
15 deg. C. 
60 deg. C. 
150 deg. CG. 


Oil absorption 
tion at 
15 deg. C. 


Density 


Effect of hot 

oil 

Effect of acids 

and alkalis 

(a) nitric acid 

(b) hydrochl- 
oric acid 

(c) sulphuric 
acid 

(d) caustic 
soda 


Ib. 


No 
visible 
effects 


Darkened & 
warped 
Surface 
softened 


As for plastic yield, but with load applied 
gradually at rate of 20 lb. per min. 


Test piece 114 in. by 1% in. by 14 in. thick 
immersed in oil at test temperature for 
24 hr. 


Test piece 114 in. by L '4 in. by 4 in. thick. 
At 115 deg. C. for 4 hours on test piece 
3 in. by lin. by \% in. 


Test piece 3 in. by lin  y }47im. thick «m- 
mersed in 5 per cent. solution of acid or alkali 
for 24 hr. at 15 deg. C. 


Ne tere tReet tii tee aR ne ee NAAR POS ee NEURONE eae MSR RRS Ee neem 


Nore:— All tests carried out in Class B oil. 
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WITH EXCLUSIVE PHILCO 
FLOTE CONSTRUCTION 


Vitrabloc, Philco’s sensational new battery for control and 
stand-by service, incorporates the famous Philco Floté ele- 
ment—the only battery construction specifically designed for 
full float service. Philco Floté eliminates low cells... pro- 
duces high capacity, superior conductivity and efficient cur- 
rent distribution. 

Philco Vitrabloc cells are explosion-proof, spray-proof and 
may be placed next to any electrical equipment. Brilliant white, 
highly glazed, easy to keep clean. 

Best of all, no critical materials are 
used in this vitrified ceramic jar. Philco 
Vitrabloc is now available on exception- 
ally low priority! Use the coupon for 
complete information. 


PHILCO CORPORATION, STORAGE BATTERY DIVISION, TRENTON, N. J. 


NAME 


COMPANY. 
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pressed into service as a_ portable 
paint spray booth. 

This transition has been a profit- 
able one, for there are many small 
paint spraying jobs around the shop 
where a hood of the type shown is a 
valuable shop accessory. The booth, 
made of light sheet metal, uses a 
small vacuum cleaner blower to draw 
dust or paint through a flexible tube 
into a 1 x 2-ft. x 6-in. glass-wool 
filter. 

From the time when it was a dust 
hood, the booth retains a slot in the 
top which permitted the arc lamp, 
suspended from a ceiling hook, to be 
placed well back inside the inclosure. 
In its new capacity as a spray booth, 
this same slot permits items being 
painted to be suspended well back 
inside the hood, protecting surround- 
ing objects from an inadvertent coat- 
ing of paint mist. 


Machine Repolishes 
Worn Meter Jewels 


A worn meter jewel can cause a 
marked decrease in registration, and 
it is therefore important that only 
highly polished jewels remain in me- 
ters. 

A machine for repolishing worn 
jewels was made up in the service 
branch of the Adelaide Electric Sup- 
ply Company (Australia). The ma- 
chine now in use has twelve grinding 
heads and is also driven by a small 
fan motor. The motor causes the gal- 
lery, upon which the grinding heads 
and jewels under treatment are ar- 
ranged, to be raised and lowered an 
inch or so at a rate of 33 strokes per 
minute, and at the end of each stroke 
the direction of rotation of the grind- 
ing heads is simultaneously reversed, 
resulting in an effective grinding 
speed of approximately 230 revolu- 
tions per minute, or seven revolutions 
per stroke. 

Change of direction of the grind- 
ing heads is brought about by an 
adaptation of the archimedean drill 
principle, which is made possible by 
the use of linen tapes passing through 
the center top of each head. The ends 
of the tapes are attached to small 
springs fixed to the main body of the 
machine and these springs assist in 
maintaining an even pressure of the 
grinding pivot on the jewel surface 
throughout the cycle of operation. 
Incidentally, the actual grinding pivot 
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is made of cast iron and the grinding 


medium is an ordinary metal polish, 
which combination produces a finish 
on the jewel surface equal to new. 

The machine runs practically un- 
attended with the exception of reload- 
ing three times a day, an operation 
taking only a few minutes. 

At the present rate of jewel replace- 
ment the one machine is capable of 
exceeding requirements of approxi- 





mately 6,000 jewels per annum, and 
when it is realized that each time a 
jewel is replaced a worn jewel is made 
available for repolishing, and there 
are very few that cannot be polished, 
it should be possible to carry on al- 
most indefinitely without purchases, 

Further, there are sufficient worn 
jewels already in stock to meet re- 
quirements for at least four years or 
so without additions. 


Periscope Inspects Inside of a Boiler Tube 
By WILLIAM J. de MAURIAC 


Assistant Superintendent of Operating Maintenance, Philadelphia Electric Company 


In order to inspect pitting in the 
interior of bent boiler tubes in cer- 
tain Philadelphia Electric Company 
boilers the author developed the peri- 
scope device that is shown below. 


In a particular in- 
stallation there were 
two banks of boiler 
tubes which were 
failing due to in- 
ternal pitting. Both 
banks consisted of 
140 bent tubes and 
70 straight tubes, or 
a total of 210 tubes. 


-The straight tubes 


were readily in- 
spected without the 
periscope, but it did 
assist in evaluating 
the depth of pitting. 
In the bent tubes it 
had been impossible 
to determine which 
tubes were pitting 
and to what extent 
this pitting oe- 
curred. An_ inspec- 
tion was made using 
the periscope and 
the examination in- 
dicated that 21 of 
the 140 bent tubes 
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and 13 of the 70 straight tubes should 


be renewed. 
The use of this device has enabled 


satisfactory inspection of otherwise 
inaccessible surfaces. 
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PERISCOPE comprises flexible elements carrying lights and 
mirrors for internal inspection of boiler tubes 
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POSTING E(HEW 
FOR pike Mok 


PERISCOPE affords vision (dotted line) around curve in bent boiler tube. Mirror No. | 
may be extended into tube for full length of 3/16-in. coil spring and turned 360 deg, in 
tube by turning the spring. This permits search of whole periphery of tube throughout 
its length 
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Lightning protection of Central Station service and 
equipment is even more important in wartime than 
in peace. Lightning must not be allowed to cause a 
stoppage of war production. And since Transmission 
Lines are the “‘arteries’’ that bring the “‘lifeblood”’ to 
wartime production, they deserve unusual attention. 


Lightning-Proofing of 
Transmission Lines in the 
conventional way would re- 
quire ground wires, at least 
one extra wire (two for the 
best protection in many lo- 
cations), above the current- 
carrying conductors. This is costly in peacetime, 
and the large amount of copper required makes it 
prohibitive today. 





Fortunately, however, the 
same protection can be ob- 
tained by installing ‘De- 
ion” Protector Tubes on 
old or new lines. This will 
save up to 85% of the Criti- 


cal Material required. 





FOR EXAMPLE: One mile of 14” ground wire on a 115-kv 
line requires 3500 pounds of copper, in addition to the extra 
steel required for a stronger tower. 


To obtain the same protection with “‘De-ion’’ Tubes, only 530 
pounds of metal are required. None of this is copper. 


Proof that ‘‘De-ion’’ Tubes 
are the answer to Wartime 
Protection of Transmission 
Lines are the 100,000 Tubes 
installed since 1934 on Lines throughout the country 
fom 13.8 to 220-kv. 








PLANTS IN 25 CITIES... 
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FOR EXAMPLE: 


One large operating company built 
13.8 and 26-kv lines with tubes 
placed in every combination, from 
every pole to every sixth pole. 
Results were: 


OUTAGES PER 100 MILES PER YEAR 
BEFORE ‘’De-ion’’ TUBES | AFTER “’De-ion’‘ TUBES 


95.3% 


SPACING 
OF TUBES 


1 POLE IN 2 












1 POLE IN 3 


1 POLE IN 4 
1 POLE IN 6 






FOR EXAMPLE: 


Another Utility with no tubes or ground wires, on a 26-kv line, 
having 10-foot crossarms 4 feet below the tops of the towers had 
an average of 10 fuses blown per year for 4 years. “‘De-ion” 
Tubes placed on 10 of the towers reduced blown fuses to 
an average of 3 per year for the last 3 years...a 70% 
improvement. Still better protection will be obtained by the 
installation of more tubes. 


According to Service 
Records, ‘‘De-ion’’ Protector 
Tubes, properly applied, 
will practically Lightning- 
Proof any Transmission Line 
... old or new. In addition, 
they will: 

e Save up to 85% of the Critical Material required 
by older methods. 

e Reduce the amount of steel required for new 
towers or for strengthening old ones. 

e Decrease the quantity of insulation needed to 
withstand switching surges. 

For Technical Details, ask your Westinghouse 
Representative or write Westinghouse Electric & 
Manufacturing Company, Department 7-N, East 


WTO 





Pittsburgh, Pennsylvania. J-60519 
OFFICES EVERYWHERE 
““DE-ION’’ PROTECTOR TUBES 
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HOW ONE COMPANY CHECKS AND ANALYZES 
VOLTAGE COMPLAINTS 


When a complaint is received from a customer form (1) is filled in 
and forwarded to the distribution department, where the complaint is 
assigned. After an investigation the inspector makes his report on form 
(2), which also carries recommendations by the division distribution 


engineer. 


Each week a “Voltage Complaint Inves- 
ISCELLANEOUS SERVICE OR WORK REQUIRED ° . ” : ° 
a tigation Report,” form (3), is compiled 
to show the cause, number and status 
of the complaints. 


VOLTAGE COMPLAINT INVESTIGATION REPORT 


Number 
Date a 39 nn Corrected or 
Recommendation 


to employee who reported the case) A. COMPANY OWNED EQUIPMENT _|___Made 


1. Overloaded Secondary 

2. Overloaded Transformer 
Tree Grounds and Loose Connections 
Primary Regulation 


Transformers damaged by lightning 
or insulation failure 


6. Miscellaneous Unclassified 
VOLTAGE COMPLAINT REPORT 
Date Received _ 
B. CUSTOMER'S EQUIPMENT 

Street 
1. Inadequate Wiring 
Report of: iigseninune * no 

2. Faulty switches, Fuse Blocks, etc. 


‘Lew Voltage secipeinebeatananiadgnenian 
Flickering Lighte _..__ . Flicker due to Pump or Other Intermittent Motors 
Excessive Lamp Burnouts __ ‘ 
I SIO: Sictacrccandinttentiniinianiintadtertdian - Flicker due to welders 
Slow Moter Starting _. SEE Assigned to: patbeeni “ 
- . Short Lived Lamps 


Voltage Conditions checked by Indicating Reading... AM. PM ew Faulty Range, Iron, or Other Appliance 


. * ” “ Recording Charts Cintas ca ae ae Unwarranted by Conditions 


Unclassified 


Voltage at Service Entrance 


Allowable Range for Adequate Service Actual Found: 
Maxious sl Volts One Side: Max. __ ~ Min. - 
Minieuws 120 Volts Other Side: Max. — 





WEEKLY TOTAL 


Inspector's Mote: 
Number Pending Correction - 


Number Pending Investigation - 
Overloaded Sec. & Trans. found & corrected - 


Correction Recommended 
DOPRGREE GRUB ecectsicicinieninttinmnisninndinipieepcdamaaee stiteceannenioes 
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LONG Lire “ASSURED! 


The single most important quality you seek in any condenser is...a guarantee of long life. 
And this guarantee is built into Tobe Capacitors — built in by persistence in research, 
soundness in engineering, excellence in production, plus 20 years of condenser experience. 
One of the Tobe Capacitors is Type SIC-510M-6 illustrated above. It is doing a vital war 
job as a filter condenser in secret equipment. Impregnated and filled with mineral oil, it is 
typical of the careful manufacture and conservative rating which characterize Tobe 


Capacitors. Ask us about your condenser problems. 


TOBE CAPACITOR—TYPE SIC-510M-6-EU 


CAPACITY ... 3 x .2 mfd. SHUNT RESISTANCE . . . 15,000 megohms or greater 
TEST VOLTAGE . . . 8,000 volts DC POWER FACTOR .. . At 1,000 cycles—less than .004 
WORKING VOLTAGE . . . 4,000 volts DC MINERAL OIL IMPREGNATED — MINERAL OIL FILLED 


$ & 
Fo) ‘€ 
& 


A SMALL PART IN VICTORY TODAY ® A BIG PART IN INDUSTRY TOMORROW 


a Ke 
“+ massach™ 
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Care of Leather 
Belts and Straps 


As an aid to obtaining good serv- 
ice of the leather in body belts and 
safety straps, a special bulletin for 
care of leather has been issued by 
the Safety Department of the New 
England Power Service Company, 
Boston. 

The following instructions have 


been adapted from the bulletin: 


The proper treatment of leather is to 
wash it in warm (not hot) water, with 
castile soap, scrubbing it thoroughly on 
both sides with a cloth or sponge, clean- 
ing out all the corners and crevices. Do 
not use ordinary soap of any kind. 

Rub dry with a clean cloth; then while 
moist put neatsfoot oil on the hair side only 
(never oil the flesh side) with a cloth or 
sponge, just enough oil to cover the surface, 
then rub it in. If too much oil is used it 
will soften the leather too much, make it 
flabby and cause it to crack in cold water. 

Never throw belts and straps in a heap 
when wet; hang them up and allow to dry 
at room temperature. Never hang them 
near a stove or radiator. If leather is 
heated very hot, it partly turns to glue 
and loses its strength; it will then break 
on bending. 

Never bend shorter than over a mandril 
4 in. in diameter. Cracking of leather on 
the hair side does not necessarily weaken 
the leather as all the strength fibers are 
underneath the smooth surface. 

Never take substitutes for neatsfoot oil. 

Ordinarily, belts and straps should be 
washed and oiled once every ninety days, 
but if they are subject to severe soaking 
while in use, they should be wiped off 
and oiled before drying. Oiling of leather 
is best done when the leather is moist, 
then as the water is evaporated the oil is 
drawn into the leather. 

Belts will not soil the clothing if oil is 
applied as above. If the clothing is soiled 
it is an indication that too much oil has 
been used. Leather will not give up its oil 
unless there has been applied more oil 
than it can absorb. 


Arc Welding Used to 
Rebuild OCB Castings* 


A non-magnetic insert arc welded 
in an oil circuit breaker tank top 
casting has eliminated a heating con- 
dition caused by a magnetic field set 
up in the steel casting which sur- 
rounds the bushings, when the 
breaker studs carried a large a.c. cur- 
rent, such as 1,200 amp. or more. 
The arc-welding job, done by J. L. 
Savoy and E. T. Coles of the Detroit 
Edison Company, eliminated consid- 
erable handling and preheating that 
would have been necessary had the 


*Adapted from paper submitted in contest for 
award by the James F. Lincoln Arc Welding 
Foundation, 


94 (1152) 


insert been brazed directly to the 
casting. 

A replacing casting of phosphor or 
manganese bronze could have been 
made, but was inadvisable because 
of the cost. A bronze insert in the 
center section (see illustration) of 
the casting was considered as the solu- 
tion. Heat and handling required for 
brazing would cause warping of the 
casting, throw the contact studs out 





OUTLINE of tank top casting for oil circuit 
breaker. 


From steel casting A center section D is 
cut. Section |, formerly steel, is replaced 
by bronze insert brazed at B to pieces C, 
which in turn are welded at W to the 


casting. 


of alignment, and set up high internal 
stresses. So, a different method had 
to be employed to secure the insert 
to the casting. 

The center section was cut out of 
the casting and a 1}-in. wide piece 
was cut from each end of the section. 
The pieces were lined up and brazed 
to the bronze insert, using bronze 
filler metal. Edges of the casting were 
beveled with an oxyacetylene cutting 
torch. The insert was fitted and 
tacked in place for arc welding. Arc 
welding was done intermittently to 
avoid concentration of heat, which 
might cause cracking or warping of 
the casting during the welding oper- 
ation, or in cooling. 


Quantity Remodeled 


Approximately 100 castings had to 
be remodeled. The saving was about 
67 percent of the cost of a new cast- 
ing. Each steel casting weighed 565 
lb. and each bronze insert weighed 
80 lb. For each job the welding, braz- 
ing and fitting-up time was about nine 
hours; this does not include the time 
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for machining and drilling. No diffi- 
culty was encountered in welding or 
machining as the parts were in align- 
ment after welding. 


Routine Tests Assure 
Good Trip Circuits 


Assurance that breaker trip circuits 
are always ready for their duty is an 
essential element in confidence on 
the part of the electric system operat- 
ing executive. Failures of breakers to 
trip can be avoided by regular, com- 
prehensive checking of tripping cir- 
cuits. 

Here is the routine of testing for 
one large utility. The routine was 
started by a determination of the re- 
sistances of all parts of all tripping 
circuits on the system—of the trip- 
ping coils alone, of the tripping cir- 
cuit contacts on each breaker and of 
the tripping circuit conductors. The 
data thus obtained are the basic rec- 
ord in the operating office. Then 
every six months on the more im- 
portant breakers and annually on the 
others routine checks are made. 

Testing equipment consists of a 
small transformer and rectifier tube 
assembly capable of supplying 500 
volts d.c., a lightweight battery, a 
high-resistance voltmeter and a mil- 
liameter. 

The first test is of insulation and 
is made by applying the 500 volts 
to the circuit and to ground. The mil- 
liameter indicates flow of current, if 
any; if there is any the tester notes 
it on his report and clears it if he 
can. If it can’t be cleared readily and 
satisfactorily then the condition is 
cured by other proper measures. 

The second test is measurement of 
current flowing in the tripping circuit 
from the low-voltage battery source 
and of voltage drops across the com- 
plete circuit, the tripping coil and 
the tripping circuit contacts on the 
breaker. These readings may disclose 
to the tester some trouble that he can 
repair immediately, for instance, 
cleaning or tightening the contacts. 
When the test current and voltage 
readings get to the office, the resis- 
tances they disclose are compared 
with the data of record. If any dis- 
crepancies appear, then that tripping 
circuit is given an overhauling imme- 
diately. 

Another tripping circuit test that 
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0... little known 


S$ ELECTRICAL ENGINEERS know, the 
A. Greek letter theta, §, often stands 
for relative humidity. 


Whenever 6 is high, it’s bad news for 
the electrical wiring and cable on fighter 
planes. For moisture in the air could so 
foul up the electrical system that it 
could prevent a quick take-off from an 
advanced camouflaged base like that 
pictured in the illustration. 


The untiring efforts of the electrical 
industry, however, have licked this mois- 
ture problem. 

Electrical design engineers put many 
kinds of materials and impregnants to 
exhaustive tests in their search 
for the proper insulation with 
high moisture resistance. 

{nd they hit the right combi- 


*T. M. Reg. U. S. Pat. Off. 








April 


nation in the newest, most improved 
impregnants and Fiberglas.* 


Fiberglas Electrical Insulations are all 
glass. Glass, being inorganic, does not 
absorb moisture. These insulations are 
therefore highly resistant to moisture. 
In addition, they are highly resistant to 
heat .. . unaffected by most acids . . . pos- 
sess high dielectric strength when com- 
bined with the proper impregnants. 


Miles and miles of power and lighting 
cable aboard many types of planes are 
Fiberglas-insulated. Approximately 85% 
of radio hookup wire for transmitters 
and receiving sets in aircraft is Fiberglas- 
insulated. 

These facts are a measure of the 
successful use of Fiberglas by the 
electrical industry. 


FIBERGLAS* ELECTRICAL INSULATIONS 
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enemy of fighter planes 


Besides, there are other huge and ever 
growing wartime demands for Fiberglas- 
insulated motors and generators in the 
Army and Navy Air Forces. Vast quan- 
tities of Fiberglas also go into other 
electrical equipment needed on warships 
and in the mechanized units of the Army. 


Our production was tremendously in- 
creased this last year. Right now, it is 
constantly expanding month by month. 
YET—vital Army and Navy needs have 
so far kept pace with this expansion. 
These are the reasons why your elec- 
trical distributor has not always been 
able to fill orders promptly. 


Owens-Corning Fiberglas Corporation, 
Toledo, Ohio. In Canada, Fiberglas Can- 
ada, Ltd., Oshawa, Ontario. 


(1153) 95 














een rage 


ps 






we ae 


to Redewo# 
| “in Beet gicveels 






& c-£ OFFER 
2 AND LIGHT 


... to help win the ware 
















TING 
basen NG wwe 0 
for BOP EIO sa ten Soe BSE eget HOH 


ieee 








? ‘. aes on ee 
\youTtns oct Ht 


§ VALUABLE 








Senctee Monet 


a a cen 


LAMP 
ING INFORMATION 


YOUR CO-OPERATION PLEASE 


The available copies of many of these booklets and 
folders are limited. So, in the interest of saving man- 
power and eliminating waste, we earnestly request 
that you ask only for information essential to solving 
a particular war lighting or lamp problem. 


Please order by title and key number. 


LAMPS AND LAMP 
APPLICATION 


G-E MAZDA Lamps—-(LD-1) Eng. Publica- 
tion 1940. This 68-page bulletin presents 
a layman’s picture of lamp design and 
operating problems, also the characteris- 
tics and applications of filament and gas- 
eous discharge light sources. 


Fluorescent MAZDA Lamps (Folder A) Eng. 
Pub. 1943. A 6-page folder giving prices, 
essential technical data, and service sug- 
gestions for MAZDA F lamps and aux- 
iliary equipments. 


MAZDA F Lamp Performance Booklet B.—Eng. 
Pub., 1943. This 20-page booklet contains 
engineering data on MAZDA F lamps and 
equipment with performance factors and 
operating characteristics. 


MAZDA H Lamps-—(F-2110) 1942. A 24-page 
booklet discussing mercury lamps and 
lighting, its advantages, essential data, 
types of recommended luminaires, and 
other pertinent information. 


G-E MAZDA Street Lighting Lamps——-(LS-339) 
Eng. Publication, 1939. An 8-page bul- 
letin presenting a digest of information 
on the characteristics and performance 
of G-E MAZDA street lighting lamps. 


Drying Lamps for the Application of Heat with 
Radiant Energy —_(LD-16), 
Dept. 


an Engineering 


Publication, 1941. This 16 - page 
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text points out where and how drying 
lamp installations can reduce heat appli- 
cation costs, open bottlenecks, and permit 
rapid expansion of productior facilities. 


Germicidal Lamps —A 10-page reprint from 
Publication No. 17 of the American As- 
sociation for the Advancernent of Science 
discussing the characteristics of some low 
voltage type germicidal lamps. 


Cooper Hewitt Mercury Lamps—-( LS - 7 41) 
Eng. Publication, 1941. A 70-page service 
and parts manual. 


Service Manual—RF Equipments—(LS-143) 
Eng. Publication, 1943. A 24-page service 
manual to help analyze and correct per- 
formance troubles. , 


Some Engineering Aspects of Lighting from 
Cold-Cathode Fluorescent Sources -— I.E.S. re- 
print, 1942. Reprinted as a 15-page pam- 
phlet, this paper presents the effects of 
the major variables that determine the 
performance of cold-cathode tubing. 


LIGHTING RESEARCH 
AND FUNDAMENTALS 


Seeing —(C-962) This 24-page booklet 
discusses seeing in terms of our modern 
civilization which is largely an artificial 
world of unnaturally severe and prolonged 
critical seeing in which modern artificial 
light becomes a great human benefactor. 


Light and Sight. In a 30-page booklet, this 
is the paper prepared by Dr. Matthew Luc- 
kiesh and Frank K. Moss and presented at 
the First Inter-American Congress on the 
Prevention of Blindness, Rio de Janeiro, 
Brazil, July 1-5, 1942. 


ELECTRICAL WORLD @ 


If you have such a problem, we want you to write us 

. for neither our lighting knowledge nor our litera- 
ture is worth anything today unless it’s out working 
to help win the war. Write your G-E Lamp Division 
or G-E, Dept. 166-EW-D-3, Nela Park, Cleveland, O. 


Lighting for Seeing -(LS-838) Eng. Pub. 
This booklet summarizes the subject in a 
16-page nutshell. 


lilumination Levels and Eye Comfort—(LS- 
1238) Eng. Pub. 1941. An eight-page re- 
print which points out why the level of il- 
lumination needed for comfortable seeing 
depends on the work being done and the 
efficiency of the eyes. Also a discussion of 
lighting standards. 


Seeing in Tungsten, Mercury, and Sodium Light 

1.E.S. No. 7, 1936. A 20-page reprint of 
a paper that discusses the fundamental 
characteristics which distinguish one il- 
luminant from another and how they 
affect seeing. 


Reflectance Values of Various Paints for Fila- 
ment and Fluorescent Lamps (S-34) Eng. 
Pub. This is a color chart which shows the 
reflectance values of various colored paints, 
stippled wall surfaces and natural wood 
finishes for the unmodified light from in- 
candescent lamps and for the light from 
fluorescent daylight lamps. 


Blackout—-(LS-142) Eng. publication, 
1942. A two-page data sheet to help light- 
ing engineers or others concerned with 
blackout lighting to estimate the least 
amount of light that can be seen under 
various conditions. 


Blackout Lighting——Visual Aids to Traffic 
Movement Under Blackout, I.E.S. re- 
print from Dec. 1941. A 20-page booklet 
presenting the findings of studies of visual 
aids of traffic movement under blackouts. 


Black Light—An 18-page, I.E.S. Reprint 
(Feb. 1941) Technology of Brightness 
Production by Near-ultraviolet Radiation. 


G-E MAZDA LAMPS 
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LIGHTING DESIGN 
AND MAINTENANCE 


Lighting Maintenance in War Industry Plants— 
(LM-15), Light Mag. reprint, ’42. This 
20-page booklet presents a summary of a 
lighting maintenance survey in war in- 
dustry plants, shows the relation between 
cost of light and frequency of cleaning, 
and presents typical solutions of main- 
tenance problems. 


lumination Design Data--(L.ID-6A) Eng. Pub- 
lication, 1936. A 69-page booklet which 
discusses lighting standards and systems, 
general interior lighting design, supple- 
mentary lighting methods, floodlighting. 


Essential Data for General Lighting Design 
(Folder D), Eng. Pub., Oct. 1940. A six- 
page folder with essential data for general 
interior lighting. 


A Review of Fluorescent Design —(L.M-5) 
Light Mag. reprint No. 9, ’40. The pur- 
pose of this 18-page booklet is to provide 
specific assistance to those who have the 
responsibility for the design of lighting 
systems and the selection of luminaires. 


A Guide For Planning 50 Footcandles of Fluor- 
escent Lighting —(LS-242), Eng. Pub., 1942. 
A four-page folder providing help in de- 
termining the number of lamps, and fix- 
tures required to provide 50 footcandles 
In various sized rooms. 


Analysis of Typical Industrial Lighting Systems 

Light Mag. No. 6, 1942. This analysis 
covers the critical materials in lighting 
systems, including wiring and the lighting 
distribution transformer. 


LIGHTING PRACTICE 
AND ECONOMICS 


INDUSTRIAL 
War Production Lighting —Counselor’s Hand- 
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book (C-285) Sales Pro. 1942. This con- 
densed 268-page pocket-size handbook 
starts with the fundamentals of lighting 
and carries right through to the correct 
prescriptions for fitting equipment to 
today’s needs. Contains a wealth of in- 
formation for war industry. Price $1.00. 


First-Aid Lighting Recommendations —(LS-642) 
Light Magazine reprint, 42. A four-page 
folder listing a dozen common industrial 
lighting bottlenecks—their causes and 
cures. Handy for use as a check-list. 


Lighting Large Factory Areas with Fluorescent 
Lamps——I.E.S. reprint, Dec. ’41. Published 
as a 24-page booklet, this reprint discusses 
the advantages of fluorescent lighting, 
suggests not only methods for lighting 
large areas but also specific facilities for 
the all-important service of maintenance. 


War Production Lighting —(C-286) 1942. This 
36-page book shows the advantages of 
good seeing and points out lighting bot- 
tlenecks and how to smash theim. Designed 
for lighting counselors. 


How Light Can Help You Speed Victory —(Y-38) 
1943. A 20-page pocket-size booklet with 
helpful information for the war factory 
owner for breaking lighting bottlenecks in 
his plant. 


Light for Protection Against Sabotage——(LS- 
542) Eng. Pub., 1942. This 15-page book- 
let presents basic principles or pruvective 
lighting and discusses general procedures 
to be followed in lighting different areas: 
boundary fences, yards, factories, woods 
and shrubbery, and river approaches. 


illumination of Mines and Mining Operations — 
(LD-14), 1938. A 28-page bulletin present- 
ing the results of studies of the more im- 
portant processes in coal and ore mining 
with lighting suggestions for each. 


Lighting of Factories and Offices——Eng. Pub- 
lication, 1940. A bound book comprising: 
Lighting for Production in the Factory, 
Lighting for Seeing in the Office, and 
MAZDA lamps. 


p and lighting knowledge 


both in 





Lighting and Seeing in the Drafting Room, 111. 
Eng. Vol. No. 12, 41. A 27-page reprint 
discussing drafting room seeing problems, 
and the relative merits of transmitted and 
incident light for tracing. A simple method 
is proposed for rating the seeing condi- 
tions on the drafting board. 


Recommended Practice of Office Lighting, I.E.S., 
Publication, Sept., 1942. A 47-page book- 
let discussing lighting and seeing in the 
office, factors which affect lighting and 
seeing, natural and artificial lighting, rec- 
ommendations, and wiring. 


HOMES 


Lighting for the Home Front —(C-259) 1941. 
A 15-page booklet discussing blackout 
precautions, how to get more light from 
present lighting equipment, and common 
repair problerns. 


Blackout Lighting —- Light- Tight — Sight- 
Right, Light Magazine, Reprint No. 6, 
1942. An eight-page folder describing 
residence blackout methods and materials. 


Drying Lamps for Dehydration of Food, Light 
Magazine reprint No. 3, 1942. A six-page 
folder presents a practical home method 
for electric dehydration of fruits and 
vegetables by use of drying lamps. 


MISCELLANEOUS 


Relighting With Fluorescent In Wartime —(Pri- 
ority Procedure) W-2387, F & D Pub., 
1942. This 16-page booklet is a digest of 
WPB orders and priority procedures as 
they affect the fluorescent lighting indus- 
try in wartime. Also contains reproduc- 
tions of necessary forms required for ob- 
taining priority ratings. 


Our Greatest Assignment—(Y-2190) 1943. A 
16-page booklet that shows where some 
of G-E’s 400 types of military lamps are 
being used, where lamps are helping in- 
crease production behind the lines, and 
how G-E lamp research and production 
are geared to the war effort. 


Note: In addition to the publications listed here, General Electric also has available abundant 
lamp and lighting material covering the automotive, aviation, photographic, projection, railroad, 


and many other specialized fields of particular interest to the war effort. 


GENERAL @ ELECTRIC 


ELECTRICAL WORLD e April 





3, 1943 


(1155) 97 



























need not be made in frequent routine, 
but which is conducive to assurance, 
is one to establish minimum tripping 
voltage. It is well to be certain that 
the control energy source is capable 
of supplying sufficient potential to 
trip the breaker. If it should happen 
that a closing circuit and one or more 
tripping circuits were energized sim- 
ultaneously, will the control voltage 
drop so low that none of the break- 
ers will trip? The only way to an- 
swer that question is to find out the 
minimum potential that will trip each 
breaker and then be sure that the con- 
trol voltage will never drop below that 
level. 


D.C. Gradient Fixes 
Cable Fault Location 


By LOUIS T. FRANTZ 


Electrical Engineer, Sewerage and 
Water Board of New Orleans 


The Sewerage and Water Board of 
New Orleans generates and transmits 
electrical power throughout the city 
for the operation of the drainage, 
sewerage and water pumping. sta- 
tions, ‘In order to provide uninter- 
rupted service during rainstorms, a 
large underground cable system was 
installed. Some of this cable is em- 
bedded in solid concrete with test 
manholes about 1,500 ft. apart. Other 
cables are in ducts with the man- 
holes about 300 ft. distance. The 
cables vary in size from three-con- 
ductor, 600,000-cir.mil, 6,600-volt 
to three-conductor No. 10-3,300 volt. 
All cable is either lead or steel armor 
incased. 

Standard methods of locating 
faults by means of the Murray Loop, 
the Varley Loop, Capacity tests and 
modifications of these were not satis- 
factory and it was necessary to de- 
velop other tests. 


Compass Method Limited 


The first failure on the 600,000- 
cir.mil, 6,600-volt cable incased in 
concrete was between phases and all 
leads were shorted. Two leads of the 
cable were selected and direct cur- 
rent was applied at regular intervals; 
that is, the direct-current switch was 
closed and current was flowing in the 
cable, from source to fault and re- 
turn for one-half minute, then the 
switch was opened for one-half min- 
ute. This operation was continued 
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until the field man notified the at- 
tendant to cease. 

In the field a compass was placed 
on the cable in the test manholes. If 
a deflection of the compass was ob- 
served when the direct-current switch 
was opened or closed the fault was 
further on. If there was no deflection 
the fault had been passed. 

After locating the fault between 
two*adjacent test manholes the con- 
crete was exposed, but not disturbed, 
at several places and the compass 
placed on the concrete at these 
points. If the fault was passed, there 
would be no deflection of the com- 
pass, as there is no magnetism be- 
yond the fault. 

This method will locate the trouble 
within a foot or so. However, there 
must be two leads shorted at the fault 
in order to apply it. 


Gradient Method Practical 


When only one phase fails to 
ground the above method cannot be 
used, so a method was evolved which 
supplants the compass method and is 
applicable in all cases. 

Direct current is sent into one 
damaged leg or two or more dam- 
aged legs in parallel, using the lead 
sheath or armor as the return. If the 
fault if of high resistance, it will be 
necessary to apply higher controlled 
a.c. voltage long enough to reduce 
this resistance so that enough direct 
current will flow. We have available 
a 110-volt and 220-volt d.c. source. 

At the fault the return current on 





the lead sheath or armor takes two 
paths, one portion returning on the 
sheath and the other portion continu- 
ing on the sheath beyond the break, 
gradually leaving same and returning 
through the ground. 

By using a millivoltmeter (prefer- 
ably center zero scale) and taking 
readings of the potential difference 
between two points on the lead sheath 
or armor in the manhole, the fault 
will be located between the two adja- 
cent manholes where the direction of 
the flow of current on the sheath 
changes. 


Readings Plotted 


In order to locate the fault more 


definitely the following readings 
were taken: 
Potential differences between 


points A and B, B and C, C and D, 
and the distance separating these 
points; assume the gradient between 
A and B as constant, plot these points 
and draw a straight line between 
them; likewise for C and D. 

The point of intersection is the 
fault and the nearer the points A and 
B and C and D are to the break, the 
truer the assumption becomes. 

Several times we have located the 
fault near a manhole. The pull was 
made at this manhole, the bad section 
cut off, and a good piece of cable 
added in the other manhole. This 
permits one to use the existing cable 
until after the war, when renewals 
can be made if desired. 


f 
Point b V6 280 MV. above Point @ 
Point b is 10 MV. above Point c 
—— Pointe is 420 MV. above Point a 
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INTERSECTION of gradient lines for millivolt differentials is index of break in cable. 


Point (b) is 280 mv. above point (a) in potential and 10 mv. above point (c); 


(c) is 420 mv. above point (d) 
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The metal in your boilers is worth its 
weight in gold, and when worn out, is 
practically irreplaceable. Yet power de- 
mands are increasing every day. 

Here’s the story of an essential main- 
tenance, repair and operating material 
that will keep your boilers in service for 
years to come. It’s available. It’s econom- 
ical. It’s recommended by boiler insur- 
ance companies and endorsed by thou- 
sands of industrial power plants, utilities, 
railroads and marine operators. Even 
boilers about to be condemned have 
sometimes been cleaned, found in better 
condition than suspected, and given 
extra years of life with APEXIOR 


protection. 


APEXIOR “Plates’”’ Boiler Metal* for 
Resistance against Wear, Corrosion 


Any boiler that can get an O.K. from 
inspection and a hydrostatic test is O.K. 
for plenty of war work, because the test 


strength can be maintained by applying, 
after cleaning, a durable coating of 
APEXIOR. 

APEXIOR is brush-applied, by hand 
or power-coater. It forms a tough, im- 
pervious barrier against the water, and 
prevents corrosion for as long as 2 to 3 
years (often longer), then can be easily 
renewed. Scale cannot form a tight bond 
with the APEXIOR surface —and is 
quickly removed with a wire brush. 

Many more operators than ever before 
are using APEXIOR, but we have en- 
larged our facilities in order to help you 
overcome the problems of metal scarcity. 
APEXIORIZE — it’s the quick, low-cost 
way of insuring your boiler life. 


*Turbine metal, too. Some manufacturers coat shafts 
and rotor bodies and frequently the interior of casings 
of all turbines with APEXIOR before shipment to 


customers. 


FREE BULLETINS 1290 (General), 1305 (Marine), 
Offer Aid to War Service Boilers. 


Users like these have applied 
APEXIOR for years. 
APEXIOR will help YOU get more 
service from irreplaceable equipment. 


Illinois Central Railroad Co. 
Detroit Edison Co. 
Hercules Powder Co. 
Aluminum Company of America 
Union Electric Company of Illinois 
Goodyear Tire & Rubber Co. 
Utah Copper Co. 
General Motors Corp. 

U. S. Maritime Commission 
Allis-Chalmers Mfg. Co. 
Connecticut Light & Power Co. 
Cunard White Star, Ltd. 

. 


ENGINEERING SALES REPRESENTATIVES 


Pittsburgh, Cincinnati, New Orleans, San Francisco, 
Los Angeles, Portland, Seattle, Phoenix, Denver, Salt 
Lake City, Dallas, Houston, Vancouver, B. C., 
Montreal, P. Q., Havana, Cuba, Manilla, P. L, 
Honolulu, T. H., Marine Dept., 114 Liberty Street, 
New York, N. Y. 


et Poacelime Plus « * « 4 Wartime Must 
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Main Office: HYDE PARK « BOSTON e MASS. e 
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ALL U.S. AND CANADIAN BOILER INSURANCE COMPANIES 


THE DAMPNEY COMPANY OF AMERICA 
Hyde Park, Mass. 


Mises end free Bulletin 135.5 (Marine) 5°? 


1290 (General) {| 


Branch Offices: ATLANTA ¢ CHICAGO « NEW YORK «+ DETROIT + PHILADELPHIA 
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HOW EIGHT WISCONSIN UTILITIES 
ALLOCATE COST OF HAND TOOLS 
USED BY EMPLOYEES 


From a survey by Service Operations Committee of Wisconsin Utilities Association 





Hand Tool Cost Allocations by Eight Companies” 




















SERVICE MEN METER TESTERS LINEMEN 
Item | | | Company Company Company 
| Company | Employee and Company Employee and Company Employee and 
Pays Pays Employee Pays Pays Employee Pays Pays Employee 
All All Share All All Share All All Share 
All tools except those listed in note (°) x ay 
below: B, C,G B, G BCs, Gc'* 
(a) First cost of tools............. A. 2G, Dl Fa A, BG, Di . 2 2 D. H 
E, G E, F, G E, F, G | 
(b) Replacement of worn, broken | 
or defective tools.............. AS. & Bi T:8 A, B, C, D,| H A, B, C, D,| H 
E, G E, F, G E, F, 
(c) Replacement of lost or stolen r 
RUGS 55 sweceslusebecaaveyr tel B, D, E,G | AQ), F, H Cc B.D,E, F,G} A@), H Cc” B,D,E,F,G} A@), H CH 
Tools not included in the above: H(*4) A@), B®) H(*) A@), D(*) 
~ , , , 4 6 j 
D(*), FG) F(?) on De 
F() 
(a) First cost of tools............. H A, B, D, F G,H A, D, F H A, B, G, D, 
F 
(b) Replacement of worn, broken 
or defective tools ............. H A, B, D, F G, H A, D, F H A, B, GC, D, 
(c) Replacement of lost or stolen F 
Preerereriy eT errr H A, B, D, F G,H A, D, F H A, B, C, D, 
F 
* Companies designated by letters “*A” to ““H” inclusive, Numbers are references to notes. 
EXPLANATORY NOTES 


(1) Employee pays depreciated value. If 
beyond control of employee, com- 
pany pays all. 

(2) Lineman’s belt, safety straps and 
climbers, pliers and connector. Wire- 
man—standard tools of the trade. 
Pliers, calipers, etc. 

(3) Pliers and screw drivers. 

(4) Lineman’s belt, safety straps and 

climbers, pliers and connectors. 

Belt and safety straps and climbers, 

pliers. 

(6) Employee pays half of depreciated 
cost of tools lost. 

(7) Tool belt, hooks, pliers, connectors, 
skinning knife. 

(8) 6- or 8-in. side-cut pliers, electrician’s 
knife, 3- and 6-in. blade screwdriver. 
6- and 10-in. Crescent wrenches, 6-ft. 
flexible joint wood rule, 6-in. oblique 
pliers, 6-in. longnose side cut pliers, 
adjustable hack saw frame, 1 flash- 
light. 


(5 


— 


(9) 6- or 8-in. side-cut pliers, 6-in. long- 
nose side cut pliers, 3- and 6-in. 
blade screwdrivers, 4-, 6- and 8-in. 
Crescent wrenches, 1 flashlight. 

(10) Employee pays first cost, replaced 
by company; tool belt, safety strap, 
climber and straps. Employee pays 
first cost and replacement: 8-in. 
side-cut plier, 10-in. connectors, elec- 
trician’s knife, 6-in. blade screw- 
driver, 10-in. Crescent wrench, 46 
ft. flexible joint wood rule. Any 
tool bag or box is supplied by an 
employee at his own expense. 

(11) Special tools usable only on one 
appliance. 

(12) Pliers, screwdriver. 

(13) Pliers, connectors. 

(14) Testing equipment, special tools. 

(15) Special tools such as_ special 
wrenches, Wiggin tester, jewel 
wrenches. 

(16) Including body tools. 


‘etait ORM ORE SHC NS SASS EE RE TIERED PRLS BARS ED ALISA S SS ONG ES EOE 


ELECTRICAL WORLD @ April 3, 1943 


100 (1158) 





Cee at SE ae by ad 


ae Seay 


< 
I 
\ 
il 
4. 
y 
LECTRI 





T je- Forged 


F.. when you specify die-forged you specify full radius round corners and edges—better 


corona performance and superior strength. In case of failure of one insulator string, the 


rounded corners allow the fittings to rotate without interference. 


Why not get the full story on BTC yoke sets? Double, triple or special design, you'll find full 


information in the BTC Hi-Line Reference Book. Write for your copy. 


‘onghe Nous Sasidater ffaniufacliiner Only 


Drop Forged Hi-Line Hardware 


THE BREWER-TITCHENER CORPORATION 


CORTLAND, NEW YORK 
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Appiving-Grounding 
Transformers—il 


By H. FAHNOE 
Transformer Engineering Department, Westinghouse 

Electric & Manufacturing Co., Sharon, Pa. 

An explanation of ratings and con- 
nections of grounding transformers 
was given in March 20, 1943, issue of 
ELECTRICAL WorLD. This article deals 
with the size of parts to be used and 
a specific application for suppress- 
ing third-harmonic exciting current 
on a wye-wye-connected bank of 
transformers. 

The size of parts used for a ground- 
ing transformer, expressed in terms 
of a two-winding transformer for 
continuous duty at 55 deg. rise, may 
be calculated from the following 
formula: 

Size of parts,kva. = IX EX K 
where J = ground current, E = 
voltage from line to neutral in kv.. 
K = a constant depending upon the 
transformer connection used, and 
whether the transformer is of the 
single- or three-phase type, and the 
length of time the transformers must 
carry the short circuit. Values for K 
are given in an accompanying table. 

As an example, assume a 33-kv. 
system in which the ground current 
should be limited to 600 amp. for one 
minute, by means of a three-phase 
interconnected-wye grounding trans- 
former. The nameplate rating of the 
transformer will be: 


33 
—= X 600 = 11,400 Kva. 
v3 
and the size of parts of the equivalent 
55 deg. C transformer will be: 
Size of parts, 
Kva. = 11,400 X 0.108 = 1,230 
Since the thermal capacity of the 
grounding transformer is one of its 
limiting characteristics, thermal pro- 
tection of the transformer is fre- 
quently provided. 
With a sine wave voltage applied 
to the terminals of a grounding 
transformer the third-harmonic volt- 





age remaining from line to neutral 
will seldom exceed 3 to 4 percent. 
Ordinarily, under such conditions, 
third harmonic telephone interfer- 
ence is not encountered. This is true 
for either of the winding arrange- 
ments, 

Occasionally a grounding trans- 
former is used to provide a path for 
the third-harmonic exciting current 
on a wye-wye-connected bank of 
transformers. In this case the rating 
of the grounding transformer is not 
determined from its ability to carry 
the relatively small harmonic current, 
but rather by the magnitude of the 
allowable ground-fault current as 
previously described. The nameplate 
kva. rating of the grounding trans- 
former should be 14 to four times 
that of the wye-wye-connected bank. 
In general, it will then be sufficient 
to reduce the magnitude of the third- 
harmonic voltage, from line to neu- 
tral in the wye-connected bank, to 4 
percent or less. Under most ground- 
ing conditions this will not cause 
telephone interference. 


Coil-Winding Machine 
of Salvaged Parts 


Carl Lindstrom of the City Light 
Co., Tacoma, Wash., has designed and 
built a coil-winding machine in which 
the counter is the register from a 
water meter. It is mounted on a stand- 
ard attached to a steel bench as 
shown in the illustration. One turn 
of the shaft carrying the coil indicates 
one unit on the counter. 

The winding shaft is driven by a 
1/5th-hp. motor by means of two 
belts to obtain the proper speed re- 
duction. The horizontal belt to the 
jack shaft, which does not show in 
the illustration, is what Lindstrom 
calls a “war emergency” belt, consist- 
ing of a string wound with tape. The 
vertical belt shown consists of three 





thicknesses of sleeving sewn together, 
The pulley which turns the coil shaft 
was from an old sewing machine, with 
face plate mounted upon it. 

Shop drawings of the machine are 
not available because he said that he 





COUNTER is the register from « 
water meter 


made it up out of his head. All it 
lacks is a brake and clutch, which 
will be added as soon as one of the 
scrap piles he is searching yields the 
necessary materials. 


Motorized Crusher 
for Burned-Out Bulbs 


Outgrowth of the “employee sug: 
gestion” system of the Public Service 
Company of Northern Illinois is the 
illustrated lamp bulb crusher designed 
by Charles F. Mueller of the com- 





Constant K Values for Size of Parts of Grounding Transformers 


Star-Delta 


e | 


Zig-Zag Connection 









































Time Connection a telnnrepennnrtperettniatee - nec 
Duration, 2,400 to 13,800 V. | 23,000 and 34,500 V. | 46,000 V. 69,000 V. 92,000 V. 
Min. | a — -- -————|——__--—- - 
b  2PR 3 Ph. | 1 Ph. 3 Ph. 1 Ph. SPh. | 1 Ph. 3 Ph. 1 Ph. 3 Ph. 1 Ph. | 3 PI 
entrant hese neaiiiiad ay ines ce Oo caiall csteteciteaaticaaitie i alia as 7 caine —_ 
ES . nes k oe a 4 | 9 
1 0.057 | 0.17 0.033 0.098 0.037 0.108 0.04 0.113 0.043 0.118 0.046 | () 122 
2 0.08 0.24 0.046 0.139 | 0.051 0.153 0.055 0.160 0.06 0.167 0.064 0). 174 
3 0.098 | 0.295 | 0.057 0.17 | 0.064 | 0.187 0.068 0.196 0.074 0.204 0.080 0.212 
4 0.113 | 0.34 | 0.065 0.196 0.073 | 0.216 0.078 0.225 ! 0.084 0.235 | 0.091 0 245 
5 0.127 0.38 | 0.073 0.22 0.082 | 0.242 | 0.088 0.253 | 0.095 0.264 | 0.102 0.275 
t 


| | | | | | 
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LOW SURFACE CREEPAGE 


- 
LOW MOISTURE ABSORPTION 


-|- 
HIGH ARC RESISTANCE 


-|- 
HIGH DIELECTRIC STRENGTH 


Combine to Make MELMAC 
The Best Available Plastic For Many 


Electrical Applications 


Add to these characteristics, the fast, econom- 
ical mass production of MELMAC* parts by 


either compression or trans- 
fer molding methods and it’s 
easy to understand why this 
comparatively new plastic is 
being used in such important 
applications as aircraft engine 
ignition assemblies, parts and 
housings for other vital elec- 
trical equipment. 

There are several types of 
MELMAC available which 
offer unique combinations of 
dielectric properties that 






April 





Booster coil housing for aircraft 


suggest MELMAC’s use for circuit breaker 


housings, terminal blocks, switch plates and 





- | 


engine ignition assembly is 
molded of Melmac. In this appli- 
cation high dielectric strength 
and low surface creepage are im- 
portant electrical characteristics. 


BEETLE 


3, 1943 


MELMAC 





similar applications in the 
electrical field. Write us today 
for full information on this 
new plastic developed in 
Cyanamid’s Research Labora- 
tories. 

If you’d like a sample 
molded piece to perform your 
own tests we will gladly 
supply as many as you need. 


AMERICAN CYANAMID COMPANY 


Plastics Division 
35 Rockefeller Plaza * New York, N.Y 
*Reg. U.S. Pat. Off. 
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CYANAMID PLASTICS 


CFIC 
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pany’s Harvey, Ill., stores depart- 
ment. 

The crusher consists essentially of 
a wooden hopper which feeds bulbs 
to a revolving bolt-studded, wooden 
cylinder driven by a }-hp. motor. A 
spout delivers the broken glass and 
brass bases to a carton for disposal. 

Formerly burned-out lamps turned 
in by customers under the company’s 





FOR CRUSHING burned-out incandescent 
lamps this machine uses a bolt-studded 


wooden cylinder driven by a ‘'-hp. 
motor: lamp bases are salvaged as scrap 


lamp exchange agreement were col- 
lected at several locations in each di- 
vision once a week, dumped in a 
wooden container and broken up with 
a tamp. One of the difficulties was 
that the bulbs sometimes pressed 
down in the particles of glass and 
were not broken. When the large con- 
tainer was dumped these had to be 
found and broken. 

The motorized crusher does the job 
more thoroughly and faster than the 
tamp method and with less effort. It 
is planned to build a number of 
crushers and place them in service 
in each company division, where 
burned-out lamps for an entire divi- 
sion will be broken in one location 
and turned in as scrap. 


By-Pass Switches 
Isolate Regulators 


Use of a double-blade, single- 
throw, by-pass switch of the outdoor 
type, equipped with an arc-extin- 
guishing “snuffer” tube and arranged 
as shown in the accompanying dia- 
gram, permits individual units in a 
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bank of twelve single-phase induction 
type regulators to be removed from 
service for periodic inspection and 
maintenance at the main substation 
of the Mishawaka, Ind., municipal 
water and light department. 

Until these switches were installed 
difficulty was experienced in remov- 
ing regulator units from service be- 
cause of difficulty in interrupting the 
regulator exciting current. Even by 
employing jumpers, and with the reg- 
ulator in the neutral position, excit- 
ing current was too great to be safely 
broken. 

With the switch arrangement il- 
lustrated, however, the arc pro- 
duced in opening the phase leg of 
the regulator is drawn out within a 


CLOSE-UP of by-pass switch showing 
“snuffer tube” that extinguishes exciting 
current arc 


“snuffer tube” and_ extinguished 
quickly as the switch blades are 
opened. 


A Kearney type so-called by-pass 
switch is used. This switch, as the 
diagram shows, has its two individu- 
ally insulated blades connected in the 
phase leads of the regulator so that 
when it is in the closed position cur- 
rent from the bus flows in one blade 
of the switch through the secondary 
winding of the regulator and out 
through the other blade to the feeder. 
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Ground leg of the regulator exciter 
winding is solidly connected to the 
station ground. 

As the by-pass switch is opened 
a circuit is immediately established 





BANK of twelve single phase induction- 
type feeder voltage regulators with out- 
door-type by-pass switches 


through auxiliary contacts which 
are between the stationary terminals 
of the switch, thus connecting the 
station bus directly to the outgoing 
feeder. As the switch blades are 
opened further, contacts in the snuffer 
tube are drawn apart, interrupting 
the current in the exciting winding 
of the regulator and removing the 


Substation bus 
2300. to ground 


siheratica,® Auxiliary contacts 


‘ on by-pass switch 

normally open 

(contacts close as 
by-pass switch opens) 


“Snuffer” 
tube on 


' 
s ‘tch - ; 
w \ 


Outgoing 


by-pass“ feeder 


switch 
(normally 


Regulator 
closed) 


Station ground bus 


BY-PASS switch arrangement used to iso- 
late regulators for maintenance; exciting 
current of regulator is interrupted in 
“snuffer tube” as switch blades are opened 


regulator completely from service. 
The regulators on which these 
switches are used are 37.5-kva., sii- 
gle-phase units with coils connected 
in parallel to provide 5 percent boost 
or buck in voltage on the 2,200/ 
4,160-volt feeder circuits. 
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Bus Duct always ready for 
quick layout changes 


A southern plant, chin-deep in war orders, 
needed power circuits for a new department 
—in a hurry. Schedules couldn’t wait for 
delivery of new equipment. What to do? 


Bus Duct solved the problem. A 200-foot 
run of 20 standard 10-foot sections was moved 
overnight from a less important department. 
It filled the gap — production went on. 
































One of the great advantages of Bus Duct is 
its adaptability to any manufacturing set-up. 


Built in standard, interchangeable sections, 
it can be used and re-used, and represents a 
minimum use of critical materials consistent 
with sound engineering. Plugs for individual 
machines can be moved or added at will, or 
whole sections of duct can be shifted to new 
production layouts. 


Great industries have gained precious 
weeks—even months—on vital war contracts 
by installing Bus Duct. They have saved 
countless man hours through continuity of 
operation. They have cut maintenance costs 
to the bone. 


BUY MORE WAR BONDS * SALVAGE ALL SCRAP METAL 


Send for descriptive 
Bulletin No. 427 







ducts of 


ic Pro . 
Dog Electric Ontario 


Bull Ltd., Toronto, 


Canada, 
Field Engineering Offices 
in All Principal Cities 


MANUFACTURERS OF Vacu-Break Safety Switches, 
SaffoFuse Panelboards, Circuit Master Breakers, Switch- 
boords, Bus Duct Systems—FOR LIGHT AND POWER. 
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Diminutive Windows 
Cut Display Costs 


Show windows in utility stores are 
becoming a problem these days. There 
is little merchandise to put in them 
and manpower and money for large 
dressy decorative settings are scarce. 

Yet, Consumers Power Company, 
Jackson, Mich., has overcome these 
handicaps by resorting to miniature 
windows which offer economies with- 
out sacrifice to attractiveness and 
attention-getting qualities. Accom- 
panying illustration testifies to the 
pleasing effect secured and shows how 
the display setting is arranged. 

Display Manager D. S. Ford esti- 
mated that the cost of the diminu- 
tive windows used by his company 
doesn’t exceed 50 percent of the cost 
of the full-sized window. He points 
out that they can be lighted with 300 





* Commercial ° 


watts, as opposed to 3,000 watts, and 
that they reduce the bulk of display 
shipments and make them easier to 
handle. 

In constructing the minikin win- 
dows, two-thirds of the stage of the 
full-window is blanked off with attrac- 
tive paneling, leaving a framed open- 
ing 4 ft. wide and 32 in. high for the 
display. Depth of the miniature stage 
is 2 ft. Each of these dimensions is 
one-third of the proportions of the 
large window. 

Slotted blocks behind the frame of 
the miniature stage support “cutout” 
figures arranged in front of a remov- 
able background panel. The striking 
three-dimensional effect achieved by 
arranging the cutouts one behind 
the other is heightened by careful 
lighting. Foreground of the large win- 
dow is lighted to a much lower inten- 
sity than the framed display, focus- 
ing observers’ attention on a small, 





MINIATURE DISPLAYS in utility show window cut costs 50 percent without sacrifice 


of attractiveness 
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SERVICING 


Rural ° Residential 


built-in, well-lighted stage where dra- 
matic figures stand out against a 
painted back drop. 


Appliance Repairing 
Offers Useful Career 


Taking a leaf from the book of 
the Duquesne Light Company’s pro- 
gressive work at Pittsburgh and 
adapting practice to Connecticut con- 
ditions, the Stamford division of the 
Connecticut Power Company and the 
Hartford Electric Light Company 
have recently undertaken to assist 
local educational authorities and rep- 
resentatives of the electrical trade in 
establishing free courses in electric 
appliance servicing to overcome the 
existing shortage of skilled personnel 
in this important field. At Stamford 
courses are being conducted in re- 
frigeration, home laundry equipment 
and radio, the adult education depart: 
ment of the public schools providing 
the instruction. These courses have 
enlisted about 50 students (all men): 
run five nights a week and two hours 
per night, and will be continued in- 
definitely, depending on interest. In- 
structors are certified by the Board 
of Education and are furnished by 
dealers from the ranks of top service 
men. The dealers directly sponsor 
the work and provide old appliances 
and radios for student use, and the 
men taking the courses are beyond 
the age of hard work in war plants. 
When the emergency is over some of 
these men will probably work 
through the dealers in the servicing 
field. 

At Hartford the courses are under 
the auspices of the State Trade 
School. About 56 have been enrolled 
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yovernment realization of the vital 


¥ necessity of maintaining refrigera- 


tion equipment in the nation’s homes 
has led to the setting up of ways and 
means of handling the various prob- 
lems arising out of the current man- 
power shortage. 

Recognizing an opportunity to 
render another’ retail-minded” service 
to the dealers of the entire industry 
—Kelvinator has prepared a new 
24-page authoritatively 
written book, “REFRIG- 
ERATION SERVICE MAN- 
POWER PROBLEMS and 
Suggested Procedure for 
Meeting Them.” 

This booklet details 
and interprets govern- 


U. S. Employment Service 
Men 38 and Over 
What is a “Necessary” Man 


ment regulations on 
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Employee Deferment 
Transfers of Mechanics 
The Selective Service System 


Look Aniao witn 


Another Example of Kelvinator’s 
“Retail-Minded” Action in Wartime ! 


manpower. And, wherever possible, it 
suggests the steps which experience 
has shown are most effective in solv- 
ing this serious problem. 

Published in a spirit of helpfulness, 
it is available to all refrigerator re- 
tailers, regardless of make handled. 


Some of the Many Subjects Covered in 
“REFRIGERATION SERVICE MANPOWER PROBLEMS” 


Employees’ Wage Increases 


Provisions for Bonus Payments 








0 


Me 


3, 1943 


Attitude of Manpower Commission 
5 Suggestions on Meeting Manpower Problems 
What is an “Essential” Activity 


Adjustments of Service Charges 


AALIVATOR 


DIVISION OF NASH-KELVINATOR CORPORATION, DETROIT, MICHIGAN 


A new Kelvinator Service — 
designed to help you solve your 
PC eC ee 


And, believing that this is one of the 
most important services that can be 
rendered retailers today, we have 





already mailed copies to major appli- 
ance dealers from coast to coast. 

Lf you have not received yours, or re- 
quire additional copies, contact the 
nearest Kelvinator Distributor or 
Zone Office 
Division, Nash-Kelvinator Corpora- 


or write: Kelvinator 





tion, Detroit, Michigan. 


2 


SCRAP IS POWER 


Cooperate With Your Industry! 


adage 


\4 


Salvage All Inoperative Parts 
Containing Critical Materials 


... Put Vitallv-Needed Scrap 
Back Into the Scrap TODAY! 


(1165) 107 












FOLLOWS THROUGH 


with 
RLM Non-Metallic 
Reflectors ! 





Reflecting surfaces of 
chip-proof, washable 
baked enamel have an en- 
during reflection factor 
of not less than 84% ... 
minimum overall efficien- 
cy of 80% in 48” 2-lamp 
units, 73% in 3-lamp units 
and 73% in 60” 2-lamp 
units, 


Win metal at a premium... you 
can still have the advantages of 
“Skilled Lighting”! Wheeler engi- 
neers . . . lighting specialists with 
over 61 years’ experience ... have 
developed fixtures with non-metal- 
lic reflectors that meet all require- 
ments of wartime industry for effi- 
cient fluorescent lighting. 
Wheeler “War-Aid” Reflectors 
fulfill high standards of construc- 
tion as well as illumination. Non- 
flammable, moisture-resistant, 


slide hanger 


mounting 










_” ADAPTABLE 
SUSPENSION 







“C-clamp” 






slide hanger 
with 
cable clamp 











for 
conduit 










“C-clamp” 
slide hanger 





for 





close-to-ceiling 





mounting 






rugged .. . equipped with special 
features that simplify installation 
and maintenance. In every way now 
practical, they’re typical Wheeler 
“Skilled Lighting!” 

Write for new bulletin No. 71 on 
Wheeler “War-Aid” Fixtures and 
catalog of Wheeler Incandescent 
Fixtures. Wheeler Reflector Com- 
pany, 275 Congress St., Boston, 
Massachusetts ... New York... 
Cleveland. Representatives in prin- 
cipal cities. 


Distributed Exclusively Through Electrical Wholesalers 


REFLECTOR 


Lighting Equipment 
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in refrigeration and 32 in home laun. 
dry equipment servicing. Classes are 
held twice a week simultaneously 
(two hours per class) and the cur 
riculum calls for 100 hours on refrig.§ 
eration, the home laundry course 
covering 106 hours, 26 hours being 
assigned to domestic ironers. Both 
men and women attend, and an analy. 
sis of occupations of those on the 
roster reveals wide diversities, Of a 
total registration of 200, 35 were 
women and 26 were eliminated. All 
registrants not accepted were refused 
because of wanting to take the course 
for home repair only as against re. 
pairs by the trade; for holding a job 
already as a defense plant worker; 
for being of draft age; or for un 
favorable background. The average 
age of trainees in both Hartford 
courses was 37. Among the existing 
occupations of those accepted are 
stock and shipping clerks, mail car. 
rier, telephone installed, milk, shoe, 


FREE 
INSTRUCTION 
EVENING CLASSES 


ELECTRIC APPLIANCE SERVICING 


It holds e 
for steady after-war employment. Older men are especi ee 
learn this trade. Register this week. Classes, to include both men and 
women, start soon. On completion of the work, you are awarded @ 
State Trade School Certificate. 














ENTRANCE CABLE-MAGNET WIRE- BARE 


~ 
é 


Here's « trade that needs skilled workers urgently 


This course will be held two nights « week 
Tuesday and Thursday, from 7 to 9. Prec 
tical shep werk on electric refrigerator 
trouble shooting and repairing covers, 
evaporetors, condensers, compressors, re- 
frigerants, controls, relays and motors. 
Instructors ere qualified with mechanical 
background and practical experience in 
this field 


TRAINED SERVICE MEN URGENTLY NEEDED 
d Appliance 


Dealers are in urgent need of trained repair men 








ts Gcste Sopheee Seviec ed on coperating with the Hartford 
Trade School in sponsoring these courses. Good job and pay security 


6 
This is an intensive and practical course 
providing class and shop work on electric 
washers end ironers. Two nights « week 
Tuesdey and Thursday, from 7 te 9. Cov- 
ers agitator, vacuum cup and cylinder me- 
chines; rotary and flat plete ironers. Spe- 
cial extension course will be offered in the 
new automatic Home Laundries. 








REGISTRATION—November 16, 17, 18, 19, 20, 21 
Daily 8 A. M. to 5 P. M.—Evenings 5:30 to 8:30—Sat. 8 to 12 


STATE TRADE SCHOOL 


110 WASHINGTON ST. HARTFORD 





TYPICAL newspaper advertisement 4 
Hartford featuring free evening class in 
struction in servicing refrigeration and 
laundry equipment 


brush, and store salesmen, insurance 
secretary (woman with mechanical 
bent), law stenographer, fireman 2 
hospital, assembler, dairyman, ware 
house worker, utility guard, barber, 
automobile repairer, housing inspec 


QCRESFLEX NON-METALLIC SHEATHED CABLE:-SERVIC 


VAR 








tor, telephone splicer, highway engi PE 
neer, Maintenance man in Veterans 
Administration, press room operator, He 
housewives, dealers’ service men, and abte 
bookkeepers. LES! 
April 3, 1943MELECT}) 
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CRESFLEX NON-METALLIC SHEATHED CABLE 
4 


é VARNISHED CAMBRIC -: RUBBER POWER CABLES -: BUILDING WIRE * RADIO 


Al clong W. ar or7T a Short Un. 


CRESCENT 


WIRE AND CABLE 
WH Uonlicus Jo Mect The | 


Wherever CRESCENT Wire or Cable 
is put into service, there you may be 
sure is a product which combines the 
best in materials that can be had, with 
the experience and skill of men and 
women whose lives are devoted to the 
production of insulated wire and cable. 


100% PRODUCTION 
FOR WAR! 


CRESCENT INSULATED 
MWient &@& CACLE ©: 


) CRESCENT 


WIRE and CABLE 


Factory: TRENTON, N. J.— Stocks in Principal Cities 
PERMACORD ae es a oa cle Co ita alia sinew ai 0 be ae ~ CRESFLEX 


Heavy Duty Port- Non-metallic 
able Cord & Cable Sheathed Cable 


CRESCENT ENDURITE SUPER-AGING INSULATION : WEATHER-PROOF WIRE 
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SCORES A 
4-ROUND 


a 


OVER GROUNDLINE DECAY 


Dig earth from around pole to a depth of approx- 
imately 14 inches from the groundline. Then remove 
the loose decayed wood in the treatable zone. 


Apply OSMOPLASTIC by brushing or daubing on 
the cleaned surface from 6 inches above to 12 
inches below the groundline level. 


Wrap the Osmose bandage around the treated 
area. This protects and retains the Osmoplastic 
until the Osmosalts penetrate into pole. 


Back-fill the hole and the operation is completed. 
The Osmoplastic protection adds many extra 
years service to standing poles. 


Write for full information TODAY! 


WOOD PRESERVING COMPANY 
OF AMERICA, INC. 


BUFFALO, N. Y. 
Denver * Chicago * New York * Kenova, W. Va. 
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Manufacturers supplied a wealth 
of material, including service man- 
uals, charts, parts lists, sound films, 
etc. Work benches and small tools 
are provided by the Trade School, 
where the courses are given, and 
dealers supply equipment to be 
worked on. The refrigeration course 
first covered 20 hours of theory of 
the refrigerating cycle and equip- 
ment, then 38 hours of shop talks 
divided among equipment items, and 
closes with 42 hours of shop jobs, 
including assembly, demonstrations, 
and trouble shooting. Somewhat sim- 
ilar topical subdivisions have been 
made in the washer and _ironer 
course. 

The several courses are given by 
two leading service organization ex- 
ecutives in Hartford, J. Wilkinson of 
the Hartford Refrigeration Service 
and Ray Tucker, service manager 
Bauer & Company, prominent con- 
tractor-dealers. 

A few newspaper advertisements 
and a radio talk sufficed to enlist the 
course applicants. 


Fuse Displays Teach 
Practical Lessons 
By A. D. HEWEY 


Sales Supervisor 
Illinois-lowa Power Co., Decatur, III. 

A three-piece demonstration set-up 
is currently being employed at com- 
pany offices in the larger communities 
served by the Iilinois-lowa Power 
Company to educate customers in the 


CAUSES OF FUSE 
BLOW OUTS 


conservation of appliance cord sets, 
show them how to repair worn sets 
in the home and teach them how to 
prevent fuse blowouts and replace 
fuses in the more familiar types of 
installations when they do blow out, 
The set-up is shown in the illustra. 
tion. 

Panel at the extreme left is wired 
so that the insertion of a damaged 
cord set in the convenience outlet 
blows out a fuse. By seeing the fuse 
fail customers form a definite associa. 
tion between bad cords and blown 
fuses. A worn set is used to show how 
easily cords can be repaired in the 
home. The panel also points out to 
the customer that locked motors, over- 
loaded circuits and metal in outlets 
are other causes of blown fuses. 

The effect on fuse operation of 
overloading circuits is illustrated by 
the center panel. It visualizes a single 
circuit in the home with four conveni- 
ence outlets. Upon connecting a 
greater wattage than the circuit will 
stand a fuse again blows. This leads 
logically to the lesson that should it 
be necessary to use as many appli- 
ances as will blow out a fuse when 
connected to one circuit part of the 
load should be shifted to another cir- 
cuit. 

Panel at the extreme right is not 
electrified, but is built for a double 
purpose: (1) To show customers 
how to fuse any of the three most 
familiar types of installations and 
(2) to allow those customers who 
have outmoded wiring to learn what 
really constitutes an adequate switch 
and fuse box. 


CORD SET care and repair are co-ordinated with fuse replacement instruction in sales 


floor demonstration 
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socia power conversion ? 
blown 
w how 
in the 1. No major rotating or moving parts. 
nut to 2. High short-time overload capacity. 
, dik 3. Lightweight, compact, durable. 
" = 4. High Efficiency over entire load range. 
on of ee The above characteristics, found only in the 
ed by : ) —Ignitron Rectifier, add up to tangible advantages for 
single : d-c power users. 
nveni- 
ng a Ignitron operating costs are low. Simplified auto- 
it will 4 , matic operation, low arc drop loss, the elimination of 
leads as —— i. ; high starting demand and absence of any major 
uld it ® ae moving parts hold operating and maintenance costs 
appli- to a minimum. 
when os Load shifting is seldom necessary with an Ignitron. 
of the : ‘ It will handle high load swings easily, making it 
a. or ) adaptable to widely diversified service conditions. 
te ane Installation is easy, too. No special foundations 


louble are required. With its lightweight construction and 
vibrationless operation, an Ignitron can be installed 


omers $ 

most ‘ on any level concrete floor of reasonable strength. 
sand z Equally important is the uniformly high efficiency 
| who ; of power conversion with the Ignitron, which can 
what i operate at full capacity 24 hours per day. 

switch 


These are a few of the reasons why more than 
2,000,000 kw have already been installed. Ignitron 
may be the solution to your d-c power problems. West- 
inghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
MORE THAN 2,000,000 KW serving war 


industries —in the electrochemical, steel, min : foe a % 
ing and transportation fields » in the electrochemical industry 


In the electrochemical field, Ignitron Rectifiers have met 
admirably the extremely severe conditions of continuous 
operation at full capacity. Applications in this industry con- 
tinue to increase. 

An outstanding advantage of the Ignitron is its relative 
immunity to corrosive atmosphere encountered in chemical 
plants, 

For more complete information about Ignitron Rectifiers, 
write today for a copy of Book B-3024, Address Dept. 7-N, 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


J-10243-4 


estinghouse Y IGNITRON RECTIFIERS 


A, 








, sales 


PLANTS IN 25 CITIES...OFFICES EVERYWHERE 
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Cable 


Flexible bus-drop cable for carrying 
power from busbar to individual motor- 
driven machines consists of three stranded 
conductors, rubber insulated and braided, 
and a bare stranded ground wire. The con- 





Loom bus-drop cable: rating 600 volts; con- 
ductor sizes Awg 1/4, 12, 10, 8, 6, 4, 2, | and 
1/0. General Electric Co., Bridgeport, Conn. 


ductors are cabled with saturated jute 
fillers and presaturated paper and tape. 
Over-all is a loom weave with a finish that 
is said to resist oil, grease, gasoline, mois- 
ture and is flame retarding. 


Switch 


Magnetic reversing switch; capacity up to 
5 hp., three-phase, 550 volts. Furnas Electric 
Co., 420 McKee St., Batavia, Ill. 


Magnetic switch of the across-the-line 
type permits reversing of motor by pilot 
devices. It is made as a single unit instead 
of two separate contactors. The unit has 
three components in vertical arrangement 
—one contact assembly and two magnets to 
operate the double-break silver contacts. 
Styles available are open-type, regular in- 
closure and weatherproof. 


Receptacle Plugs 


Plug for attachment to fractional-horse- 
power motors, power tools, devices using 





Circuit breaker plugs; four models; nine rat- 
ings, 2 to 10 amp. WHopax Industries, Inc., 
| North LaSalle St., Chicago, Ill. 


Li2 £7 PFO) 





heating elements, fluorescent lighting units 
is designed to provide protection against 
dangerous overload by automatically dis- 
connecting the individual faulty equipment 
from its electric supply. It is actuated by 
heat and has a time delay feature. A 
small red lever breaks the connection. No 
part of the plug need be renewed; it can 
be reset merely by raising and lowering 
the lever. 


Paging System 


An industrial paging system includes a 
set of standard units—a dynamic micro- 
phone with hand- or foot-operated switch, 
a phonograph unit, push-button switch for 





Voice paging system; operates on 110-120-volt, 
60-cycle circuit. Bell Sound Systems, Inc., 
1183 Essex Ave., Columbus, Ohio. 


power supply, inclosed control and speaker 
amplifiers and loud speaker. Basic system 
can be expanded by addition of the 100- 
watt amplifier units and speakers. Control 
circuits are of low-voltage type and con- 
trol amplifier is relay operated. Speaker 
amplifier is said to handle up to 15 
speakers. 





BUYING ELECTRICAL EQUIPMENT? — 
McGraw-Hill’s Electrical Buyers Reference 
is a convenient place to look first for 
manufacturers’ product data, names and 
addresses. 








EW EQUIPMENT 


Stretcher 


New model of a 
carrier for emer- 
gency use as 
stretcher and _ cot 
has wood frame or 
rail with four legs, 
protected with spar 
varnish. No. 6 cot- 
ton duck is 
stretched by solid 
braided cotton rope 
within frame. Light- 
weight unit is said 
to meet Civilian 
Defense require- 
ments in first-aid 
stations, industrial 
plants, offices and 
homes. Tapered de- 
sign permits two 
units to be placed 
side by side in a 
station wagon or 
truck. 


"Stretcher-Kot,'' model ‘'B''; frame of se- 
lected ash, weight less than 12 Ib., length 
78 in., width 25-in. at head end, height 8 in. 
J. L. Schilling Sales Co., 16 E. 40th St., New 
York, N. Y. 


Inspection Light 


Type "FI-8P"' inspection light; uses 8 watt 
fluorescent lamp; equipped with 20 ft. of 
cord and ballast box. Commercial Reflector 
& Mfg. Co., 3109? Maple Ave., Los Angeles 
Calif. 


New portable light has a Lucite, clear 
plastic }-in. thick inclosing tube for lamp, 
swivel hook at one end and inclosed metal 
starter switch at connection end. Light may 
be taken apart for lamp replacement by 
removing two screws. Combination metal 
light baffle and support shields light from 
inspector’s eyes. 


Safety Helmet 


Fibre helmet; black or olive drab; sizes 6/2 
to 7%. H. Apelt Importing & Trading ©o. 
Inc., 155 John St., N. Y. 


Designed for use by guards, war work: 
ers and miners, new fibre helmet has ‘e10- 
forced crown, said to withstand impa‘t 0 
8-lb. ball dropped from height of © ft 
Waterproof and non-conductive, he! :nels 
have flexible brim and are fitted with 
strong, shock absorbing material. 
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KEEP THIS MAN IN MIND! 


He will be knocking on your door with added 
emphasis when victory is ours. At present, he 
is doing his best to serve you in spite of a 
scarcity of materials, an all-out effort on war 
production and reduced traveling facilities. 
Some day, these contributions will have proved 
that they were not in vain, and his familiar voice 
will have a new and light-hearted tone as he 


greets you with the latest developments that 
have been accumulating in the Hubbard Research 
and Development Department. 

For he is a Hubbard Sales Engineer, ready and 
willing to help you with your present problems, 
within the scope of war-time limitations. His mind 
is on the application of new Hubbard products 
to your future operation. Keep him in your mind. 
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Ube accident-rate reduction 


Glaring or insufficient light that makes seeing difficult is one 
of the principal reasons for lost-time accidents. Re-lighting your 
plant will help you save many of these man-hours of produc- 
tion, particularly on your night shifts. 

Most plants operating today were designed and built for 
peacetime, daylight working schedules. Lighting based on day- 
light conditions is inadequate to serve the needs of night workers. 

Re-lighting does not mean discarding your present lighting 
system. It merely means increasing the efficiency of your pres- 
ent equipment by re-locating lamps to eliminate glare and 
shadow, increasing lamp wattages where necessary, or install- 
ing additional equipment to insure uniform lighting levels. A 
Silv-A-King lighting engineer can tell you exactly what you 
need and how little re-lighting will cost. 

Silv-A-King has specialized in industrial lighting for 22 
years. Silv-A-King quality equipment (fluorescent or incan- 
descent) plus a Silv-A-King “engineered layout” makes an un- 
beatable combination. 


BRIGHT LIGHT REFLECTOR COMPANY, INC. 
1035 Metropolitan Avenuz, Brooklyn, N.Y. 





Send for your copy of our 
16-page book: “Light Is An Essential 
Production Tool” 


BROIL KING AFTER THE WAR, MORE THAN EVER 
America’s Finest Electric Table Broiler 
INTERNATIONAL APPLIANCE CORPORATION 
1027 Metropolitan Avenue, Brooklyn, N. Y. 














TECHNICAL LITERATURE 





Work-Suirt ScHepuce—“Circular slide. 
rule” type of “Shift-O-Graph” colored chart 
on 24-week cycle shows application of four 
plans (with and without swing shift) for 
round-the-clock operation of facilities, 
George S. May Co., 2600 North Shore Aye. 
nue, Chicago. 


Suort-cirrcuir Forces Mechanical 
forces caused by short-circuit currents jn 
conductors are simply explained in a non. 
mathematical analysis of various short cir. 
cuit transients. A copy of the engineering 
article “Forces Due to Short-Cireuit Cur. 
rents” may be obtained from  Delta-Star 
Electric Co., 2400 Fulton St., Chicago, Il], 


A.S.T.M. StTANpDARDS-—“1942 Book of 
A.S.T.M. Standards,” in three parts and 
index, 4,900 pages, gives in its latest ap. 
proved form as of December, 1942. the 
1090 specifications, tests and definitions 
covering engineering materials and_prod- 
ucts. Copies may be obtained from the 
American Society for Testing Materials, 
260 South Broad St., Philadelphia, Pa, 
Cost of each Part (cloth binding) is $9: 
charge for Supplements is $3 for each part, 
each year, 


Wave Forms —-Theoretical and experi- 
mental investigation of composite wave 
forms, with graphs, tabulated data and cir- 
cuits are presented in “Properties and Ap- 
plications of Phase-Shifted Rectified Sine 
Waves,” by J. Tykocinski Tykociner and 
Louis R. Bloom. The researches are des- 
scribed in Bulletin No. 339, obtainable from 
the Engineering Experiment Station, Uni- 
versity of Illinois, Urbana. 


Heavy Steet Forcincs—Seven emer: 
gency specifications covering heavy forg- 
ings primarily for use in utrbine and gen- 
erator parts have been approved by the 
American Society for Testing Materials. 
They are ES-21 to ES-27 inclusive on 
carbon-steel and alloy-steel parts for mag- 
netic retaining rings and non-magnetic coil 
retaining rings for turbine generators, ring 
forgings and pinion forgings for main re- 
duction gears, turbine and generator rotors 
and shafts, and turbine bucket wheels. 
Copies can be purchased from A.S.T.M. 
Headquarters, 260 South Broad St., Phila- 
delphia, Pa. 


Pin-Type InsuLators — “Specifications 
for Low and Medium-Voltage Pin-Type 
Lime-Glass Insulators,” publication TD-5], 
1942, approved by T. and D, Committee of 
E. E. 1., supersedes in part TD-51, 1937 
and TD-71, 1937. Copy obtainable from 
Edison Electric Institute, 420 Lexington 
Ave., New York, N. Y. 


Tare—Tabulation of electrical and phy: 
sical test data of woven rayon insulating 
tapes are listed in a bulletin “Kappa Cel- 
lulose-Acetate Rayon Coil Winding Tapes, 
which is obtainable from Wm. E. Wright & 
Sons Co., West Warren, Mass. 


Carson BrusHes—Theory of commuta 
tion, brush angle, analysis of brush oper® 
tion, preparation and care of commutator 
surface, primary sources and indications 0 
unsatisfactory brush performance are some 
of the subjects discussed in a serics 0 
eleven bulletins, “National Pyramids.” The 
bulletins, in one binder, may be obtained 
from National Carbon Co., Inc., 30 East 
42d St., New York, N. Y. 
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This graph illustrates the time required to 
trip the Thermaload V under extremes of 
ambient temperature. Note that at 600% 









Heater Rating the tripping time varies 
only two seconds - - proof that the Com- 
pensated Relay gives maximum protection 
regardless of surrounding temperature. 
A cold start was employed for both tests. 







mn emer- 
vy forg- 
and gen- 
by the 
[aterials. 
sive on 
for mag: 
1etic coil 
ors, ring 
main re- 
or rotors 
wheels. 
A.S.T.M. 
t., Phile HThe Thermaload V, with the exclusive Monitor Com- 
pensated Overload Relay, overcomes an important factor in 
ceation: starter performance . . . ambient temperature. In cold OTHER FEATURES 
Pin-Type  Ocations, the trip is not delayed, in hot locations the trip 
n TD-51, does not occur until overload demands it. 


Monitor 
HERMALOAD V 


SOLENOID STARTER 


(Fully Approved by Underwriters’ Laboratory) 





TRIPPING TIME 








200 ee 7 ae ee ee 
9HEATER RATING j 


Vertical Straight Line Design 


ED. gine aE OO ANNES 


Wricht & available in combination units. 


Complete Technical Data is available from manufacturer or 
your Monitor Field Engineer. 





mittee of Double-Break Silver Contacts 
51, 1937 | \our motors are guarded against damage ... you are | 
ple from Mguarded against unnecessary interruption to production Easily Interchangeable Coils 
ingto arhe , i 
exingio" Mi schedules! Resilient Shock-Proof Mounting 
ae amines the donige ers > A ca years of experience me Tamper-Proof Protection | 
an Phy Mproducing qualit onitor Controls ... your assurance o 
nsulating P +f, ne Te y ees Small Size Operating Unit Applicable for 1.5 
Cel. fg “atislaction. Specify the Thermaload V .. . for original | 
ippa ari to 7.5 H.P.—I10 to 150 volts. (A. C.) Also 
, Tapes,” (acduipment and replacement. | 


sommuta: 
sh opera: 
nmutator 
‘ations 0 


= | heMonitorControllerCompany 


obtained 


ro 6hGALY, LOMBARD & FREDERICK STS. BALTIMORE, MARYLAND 
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A PARTIAL LIST OF M-R PRODUCTS ai tia LEY hi het eA ee Tubing® 
Asbestos Sleeving and Tape i 

Extruded Plastic Tubing 

Varnished Cambric Cloth and Tape 

Mica Plate, Tape, Paper, Cloth and Tubing 


Fiberglas Varnished Tape and Cloth 
Insulating Papers and Twines Fiberglas Braided Sleeving 

Cable Filling and Pothead Compounds Cotton Tapes, Webbings and Sleevings 
Friction Tape and Splice Impregnated Varnish Tubing 
Transformer Compounds Insulating Varnishes of all types 
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R. C. Allen Heads Steam 
Turbine Department 


Robert C. Allen has been made man- 
ager of the Allis-Chalmers steam tur- 
bine department, succeeding the late 
Arthur C. Flory. As assistant manager, 
Mr. Allen had been supervising this 
department’s operations since illness 
made it necessary for Mr. Flory to re- 
linquish his duties several months ago. 

Mr. Allen has had more than 30 
years of broad experience in . steam 
turbine design, construction, sales and 
operation. That experience began in 
1910 in his home town of Hartford, 
Conn., where he worked until 1915 for 
the Terry Steam Turbine Co. From 
1915 until 1931 he served in various 
capacities with the Westinghouse Elec- 
tric & Manufacturing Co., including 
the period of the World War, when he 


specialized in the marine turbine field. 
At Westinghouse he was in charge of 
steam turbines for marine application 
in 1919, and from 1926 to 1931 he was 
manager of large turbine engineering. 

Mr. Allen went to Milwaukee in 1931 
as manager of engineering at the A. O. 
Smith Corp. He became chief engineer 
there two years later. He left Mil- 
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waukee in 1934 and was chief engineer 
for the Murray Iron Works at Burling- 
ton, Iowa, until 1936. 

Joining the Allis-Chalmers organiza- 
tion in 1936, Mr. Allen became the 
steam turbine department’s chief engi- 
neer in January, 1942, taking charge of 
steam and gas turbine design, develop- 
ment, field work and testing. This now 
includes the company’s turbo-super- 
charger program. In June, 1942, he 
was given the additional title of assist- 
ant manager. 

He holds more than fifty U. S. patents 
on steam turbines and power machinery 
developments and is the author of nu- 
merous technical articles covering these 
subjects. He is a member of the Ameri- 
can Society of Mechanical Engineers 
and the Society of Naval Architects and 
Marine Engineers. 


>A. B. Hitt has been elected chairman 
of the Arkansas State Utilities Commis- 
sion, under a new plan providing for 
annual rotation of the office among the 
three members. 


>Anprew H. Stussers has been elected 
president of the Ilsco Copper Tube & 
Products Co., Cincinnati, Ohio. Mr. 
Stubbers, whose father founded the or- 
ganization in 1894, has been actively 
identified with the business for many 
years. At the present time, the plant is 
engaged almost entirely in war work. 


PDr. Invinc LANGMuIR, associate direc- 
tor of the General Electric research 
laboratory in Schenectady, has been 
elected to honorary membership in the 
Institute of Metals of London, England. 
The Institute of Metals, which is inter- 
national in character, has only two 
honorary members at present—Profes- 
sor C. A. F. Benedicks, director of the 
Metallographic Institute, Stockholm, 
Sweden, and Dr. A. M. Portevin, who 
was professor of metallurgy in the 
Central School of Arts and Manufac- 
turers in Paris before German occu- 
pation. 
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Fairbanks, Morse Names 
Morse Sales Manager 


Robert H. Morse, Jr., has been ap- 
pointed general sales manager of Fair- 
banks, Morse & Co. Mr. Morse under- 
takes his new duties with a long and 
varied experience, beginning in 1916, 


in the service of the company and its 
subsidiaries. This experience includes 
ten years in the manufacturing divi- 
sions, followed by extensive sales ex- 
perience as manager successively of 
the Cincinnati, Dallas and _ Boston 
branches, and the stoker division; and 
more recently as assistant sales man- 
ager. 


> WituamM L. Batt, vice-chairman of 
the War Production Board and presi- 
dent of the SKF Industries, Philadel- 
phia, received recently the annual Phil- 
adelphia award as the citizen who per- 
formed the most distinguished service 
for the city in 1942. The award carries 
with it $10,000. The award, established 
in 1921 by Edward Bok, publisher, was 
presented to Mr. Batt at the Academy 
of Music by Dr. Thomas S. Gates, presi- 
dent of the University of Pennsylvania 
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Using Double Handle Resurfacer, on com- 
mutator of large rotary convertor. 


A few of the nearly 200 different types of 
Ideal Resurfacers. 


1)FN4 PRECISION GRINDERS 


TRUE UP COMMUTATORS AND SLIP 
RINGS IN THEIR OWN BEARINGS 
When commutators and slip rings are 
, badly scored and grooved, or get very 
rough and out-of-round, Ideal Precision 
Grinders will restore them to peak ef- 
ficiency, without dismantling, carry the 
(portable) IDEAL Grinder right to the 
j}motor. Mount it directly on brush arms 
‘and grind at normal operating speeds 
under machine’s own power. Three 

models. 


1.19 MICA UNDERCUTTERS 


FOR UNDERCUTTING HIGH MICA 
IDEAL (Portable) Undercutters cut the 
hardest mica. Three models to meet 
every condition. (1) Direct Drive. Small, 
handy, complete unit that undercuts with- 
out removing a single brush. (2) “Uni- 
versal”, Smallest, most powerful under- 
cutter on the market. (3) Shop Model for 
large commutators. 

Write for Detailed Literature on 

Complete Motor Maintenance Line 





KEEP MOTORS 


HUMM 
AT TOP EFFICIENCY 


WITHOUT DISMANTLING 











Sustained Production is more important 
right now than ever before. You can get 
sustained output from your motors and 
generators and prolonged life (years of 
continuous running without disassembling) 
by giving them periodic maintenance at- 
tention with the IDEAL products adver- 


tised below. 


RESURFACERS 
SMOOTH UP COMMUTATORS 
AND SLIP RINGS 


At the very first signs of wear on Com- 
mutators and Slip Rings—pin ridges, 
minute sparks, pits and burns—immedi- 
ately use IDEAL Resurfacers. Don’t 
even wait for any trouble to start, but 
use IDEAL Resurfacers periodically on all 
motors and generators. No Dismaniling 
Necessary. Refinish Commutators and 
Slip Rings to a smooth, highly polished 
surface while they are turning over right 
in their own bearings. One man does the 
job. No delays or let-up in production. 
More than 175 styles and sizes of Ideal 
Resurfacers to meet all conditions. 








238.4787 63 











and a former recipient of the award, 
Mr. Batt received the award for his 
work in behalf of the war effort. 


Murray Ireland Assumes 
New Executive Duties 


Murray Ireland has been elected 
vice-president of the McGraw Electric 
Co. in charge of production for the 
Toastmaster products division at Elgin, 
Ill. Mr, Ireland’s association with the 
automatic toaster industry dates back 





to its birth. He joined the Toastmaster 
organization in 1925 as designing engi- 
neer, and in 1927 advanced to the posi- 
tion of superintendent, the position he 
has held since that time. 

Mr. Ireland has been granted a num- 
ber of patents on automatic toasters 
and other electrical devices. 


PEart Warp, Pryor, Okla., has been 
named a member of the Grand River 
Dam Authority board of directors to 
succeed C. B. Mitchell. 


PCLaytTon E. Freeman has been elected 
chairman of the board of Walter Kidde 
& Co., Inc., and Joun F. Kippe sue- 
ceeds his father, the late Walter Kidde, 
as president. 


PN. P. Woops has been appointed as- 
sistant treasurer of the Shawinigan 
Water & Power Co. and treasurer of the 
Quebec Power Co. Mr. Woods joined 
Shawinigan Water & Power Co. in 1916 
to take charge of the credit and collec- 
tion department, having held succes- 
sively the positions of chief accountant 
and assistant secretary, and now assist 
ant treasurer. 


Harry M. Sprinc has been appointed 
assistant chief inspector of the boiler 
and pressure vessel division of the Mu- 
tual Boiler Insurance Co., Boston, Mass. 
Mr. Spring’s work includes the super: 
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Quicker..Less cosfly.. Material saving methods 


in plant wiring. . Jor LIGHT . . Jor POWER. . for MOTION ECONOMY 


@ Are you interested in new ways to provide for stepped-up 
lighting and power needs ? Wiremold No. 3000 System Wiring, install- 
ed as a branch circuit feeder system, solves many special wiring problems 
brought about by plant expansion and rearrangement of working areas. 
PLUGMOLD, installed along work benches, furnishes plenty of outlets 
for electrical appliances, test instruments, etc., even where people are 
working shoulder to shoulder. 

Fill in the coupon now for your copy of this important new 
bulietin It gives complete details about quick, economical methods of 
bringing your plant electrical system up to your production needs. The 
Wiremold Company, Hartford, Conn. 
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The Wiremold Company 
Elmwood P. O., Hartford, Conn. 


Gentlemen: Please send me a copy of your industrial 
wiring bulletin, ‘"WIREMOLD SYSTEM-WIRING 
Speeds War Production.” 





Name ... 
Title 
Company 
Address 
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vision of inspectors formerly cared for 
by the late Lewis P. Gove, who was 
transferred to the New York office of 
the company shortly before his death, 
Mr. Spring has been on the Boston 
staff of the company for the past ten 
years. In his new position he will re. 
port to E. R. Doherty, chief inspector, 


PEverett Morss, president of the Sim- 
plex Wire & Cable Co., Cambridge, 
Mass., has been made a consultant of 
the deputy administrator of the rubber 
branch of the WPB, and Dr. Joun T 
BuaKE, head of the company’s research 
department, has been appointed to the 
WPB wire and cable advisory com- 
mittee. Dr. Blake is also a member of 
rubber director Jeffers’ research com- 
pounding committee and chairman of 
the division of rubber chemistry of the 
American Chemical Society. 





FULLY AUTOMATIC “GARDOX SYSTEM 

with heat detectors to actuate alarms, close 

doors, shut down equipment and deliver 

predetermined Cardox discharge. Efficient for 

total flooding of great turbo-generator rooms 
down to record storage vaults. 


MANUAL ELECTRIC CONTROL 


Push button station operates built- 
in Cardox System. Piping delivers 
timed COpg discharge from nozzles 
placed near vulnerable coil wind- 
ings, oil storage, breakers, trans- 
formers, bus bays, etc. 


DIRECT ‘APPL ICATION 
Cardox playpipe and hosereel. 
Supplied from central storage of 
TONS of low-temperature COp. 
Electrical and other fires easily 
put out as soon as detected. 





@ In case of any fire— from 
insulation in an irreplaceable 


carbon dioxide as the extin- 
guishing medium, “cools out” 





generator to air raids—Cardox _ fire without damage from 600 vo 
can safeguard your vital equip- the extinguishing medium. seats 
ment. Applications of the Machines, circuits and instru- felted asb 
three methods pictured above ments can be restored to ae 
are being engineered in every _ service as soon as the cause is in you 
combination to guard con- corrected. a 
stantly againet damage. and Always when the fire is over clean be 
outages caused by fire. att sienna ; as the a 
y to point out the brai 

So highly essential today, how little of someone’s time aad oe 
reproo 


major electric equipment de- 
serves the utmost in protection 
since it could not be replaced 





and effort it would have taken 
to forestall the fire. Take that 
little time now to get all data 











for months to come. Cardox on Cardox. Write for Bulletin WEDAR ). Hea wee ewe 

. . . nO, 9 
with low temperature liquid 582. came vice-president in charge of sales BB pyiy(//, 
and assistant to the president of Copper lead sheath 
weld Steel. oe oe 
How CARDOX Extinguishes Fires | CARDOX C02 Systems with Enhanced ro 
@ A timed, mass discharge of Car- Fire Extinguishing Performance ete. Kee 
dox — knocks out fire, by eee A. Uniformity of COzcharacteristics, PF. D. CRAWFORD, superintendent, dis- ao 
° moment ob ton ee of the _B. Extinguishing medium with uni- tribution operation department of the ae 

atmosphere below the concentra- ormly greater cooling capacity. : 
tion necessary for combustion, fe re ; - See Brooklyn (N. Y.) Edison Co., has bees == 
and... c. a> 7 ere of COz made superintendent of the East River i 
throu reater distances, : i i 
e@ Cooling combustiblesand firezone ee plant of the Consolidated Edison Co. Round, squ 
below ignition temperature... D. Timed discharges, as needed, of New York, Inc. He joined the Brook-  ' fv'she 
a. Pa through built-in piping systems lyn Edison Co. in 1921 as a cable ae 
e Extinguishing fire quickly and . supplied instantly from a are ; ; d Protect 
completely without damage from single storage unit holding tons splicer, becoming foreman in 1923 an breakclov 
extinguishing medium. of liquid Cardox COs. assistant supervisor in the cable bureau bestos H 
in 1927. In 1932 he was transferred to . A.V. | 
CARDOX CORPORATION « Bell Building, Chicago, Illinois the service bureau of the distribution < 
District Offices in New York «¢ Detroit Pittsburgh + Atlanta + Cleveland operation department as_ supervisor. — 
Kansas City * SanFrancisco + Los Angeles «+ Seattle Later he became assistant general 

superintendent and finally superin- _, aia 
tendent. fone ps 
> Pau: E. Weitanp, Lancaster, Ohio,  7,;. BS 
has been appointed by Gov. John W. BM high-vats 
Bricker as a member of the Ohio Pub- J Print mac 
lic Utilities Commission, succeecing ~ A 

. SIStar 
Judge Dennis F. Dunlavy, Ashtabula, type Lak 
whose term has expired. Mr. Weiland if desired. 
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600 VOLT A.V.C. SWITCHBOARD WIRE—TABLE B 
(Underwriters’ Type AVB) 

Sizes No. 18 to 4/0 A. W. G. with varnished cambric and 
felted asbestos insulation and gray, black, white or colored 
flame proof cotton braid, 

Combine fire insurance and fine appearance 
in your switchboards with Rockbestos 
Switchboard Wire. It is absolutely fireproof 
and will not dry out under heat. Sharp, 
clean bends can be made without cracking 
as the asbestos wall acts as a cushion under 
the braid. Rockbestos A. V. C. Hinge Cable 
and Switchboard Bus Cable have the same 
fireproof and heatproof characteristics. 


=. 


INDUSTRIAL HEATING CABLE—TABLE LH 


No, 19 A, W. G. nickel-chromium wire insulated with 
oy of felted asbestos and covered with 4/64” waterproof 
ad sheath, 


This pliable cable distributes a mild heat 
evenly over a large area. Prevents freezing 
of water pipes, wet pipe sprinkler systems, 
ete. Keeps conveyor pipes for fuel oil, soap, 
varnish, ink, chocolate, etc., at temperatures 
that insure steady flow. 


ASBESTOS INSULATED MAGNET WIRE 


Round, square and rectangular asbestos insulated conduc- 
tors finished to meet varying winding conditions and coil 
treatment requirements. 

Protect. your motors against heat-induced 
breakdowns with class B windings of Rock- 
bestos Heat-Resisting Magnet Wire. Leads 
of A. V. C. Motor Lead Cable will complete 
the f: ure-proofing. aes 








Sizes \'o, 10 to 18 A. W. G, with two or three conductors 
ms with felted asbestos, covered with asbestos braid. 
Also 1. V. C. (asbestos and varnished cambric) con- 
struct 8, 


This heat-resisting flexible cord is ideal for 
high- wattage lighting units, floodlights, blue- 
print machines, apparatus, etc., which require 
a he: y duty, enduring cord. For moisture- 
resistant construction specify the A. V. C. 
pre —. cord with polarized conductors 
I desired. 
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600 VOLT A.V.C. BOILER ROOM WIRE—TABLE C 
(Underwriters’ Type AVA) 

Sizes No. 18 to 4/0 A. W. G. This construction for sizes 
18 to 8, sizes 6 to 4/0 have another wall of felted asbestos 
next to the conductor. 

For lighting and control circuits exposed to 
heat and moisture, oil, grease, corrosive 
fumes or fire hazard, such as exist around 
furnaces, ovens, lehrs, soaking pits, boilers, 
etc., this widely used A. V. C. construction is 
ideal. Also for locomotive panel wiring and 
for switchboards requiring an asbestos 
braided wire. 





THERMOSTAT CONTROL WIRE—TABLE TC 

Sizes No. 14, 16 and 18 A. W. G. in two to six conductors 
with 1214, 25 or 31 mil wall of felted asbestos insulation 
and cadmium plated steel armor. 

A multi-conductor control wire for low volt- 
age intercommunicating, signal and tempera- 
ture control systems. Its lifetime insulation 
and rugged steel armor will give you trouble- 
proof circuits. 





600 VOLT ALL-ASBESTOS RHEOSTAT CABLE—TABLE R 
(Underwriters’ Type AI) 

Sizes No. 18 A. W. G. to 1,000,000 CM insulated with a 
heavy wall of felted asbestos, covered with a rugged asbestos 
braid finished in black, white or colors. 

Use this power and rheostat cable for wiring 
rheostats, switchboards, elevator and loco- 
motive control panels and electrical equip- 
ment exposed to heat, fumes and fire hazard. 
Also for general open wiring in dry, high 
temperature locations. For solid conductor 
specify Rockbestos Rheostat Wire, Table A. 


3. 1943 


3 cets you 122 


122 wires, cables and cords, stemming from the three 
basic designs illustrated, have been developed by Rock- 
bestos to give trouble-free performance under severe 
operating conditions in steel mills, power plants, chemical 
industries, etc. Send for catalog to see the rest. 


Rockbestos Permanent Insulation Insures Long-Lived Performance 


1. A tough, rugged asbestos braid, resistant to heat, flame, moisture, 
oil, grease and corrosive fumes. 

2 Felted asbestos insulation impregnated with heat-, flame-, and 
moisture-resisting compounds will not dry out, become hard and 
brittle, or burn. Also serves as a heat-barrier against high ambient 


3 Lubricated varnished cambric for high-dielectric strength and 
added moisture resistance, protected from heat, flame, and oxidation 
by felted asbestos walls. 

Felted asbestos insulation that withstands conductor-heating over- 
loads and won’t burn even when exposed to copper-melting arcs. 

§ The conductor is perfectly centered in helically applied insulation 
and will always remain so. 





600 VOLT A.V.C. MOTOR LEAD CABLE—TABLE L 
(Underwriters’ Type AVA) 

Sizes No. 18 A. W. G.to 1,000,000 CM insulated with two 
walls of felted asbestos and a high-dielectric, heat-sealed 
varnished cambric insert, covered with heavy asbestos braid. 
Heatproof, fireproof, greaseproof and oilproof, 
will not dry out and crack, won't burn or 
carry flame, and remains permanently flexible. 
For coil connections, motor and transformer 
leads where extreme heat and fire hazards 
are encountered as in steel mills, etc. 





600 VOLT A.V.C. CONTROL CABLE 

In one to 19 conductors, Standard stranding A. W. G. 
No. 12—19/No. 25 and No, 9—19/No, 22. Other strand- 
ings furnished. 

Designed for use under conditions too severe 
for control cables with other types of insula- 
tion which deteriorate rapidly when exposed 
to high temperatures. Operates without fail- 
ure under the attack of heat, oil, grease or 
corrosive fumes and may be installed in con- 
duit as it has ample moisture resistance. 


Ty 





600 VOLT A.V.C. POWER CABLE—TABLE E 
(Underwriters’ Type AVA) j 

Sizes No, 18 A, W. G. to 1,000,000 CM insulated with 
laminated felted asbestos, varnished cambric, and asbestos 
braid. Other constructions for service voltages to 8000. 

Recommended for power circuits and hot spot 
wiring in or around boiler rooms, steam tun- 
nels, soaking pits, tenter frames, glass plants, 
etc. The asbestos and heat-sealed varnished 
cambric construction has ample moisture re- 
sistance and withstands high temperatures. 
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~ The Wire with Permanent Insulation 
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| has been employed by the commission 
in the engineering department for the 
past 23 years, most recently as chie 
engineer. 


PJ. Westey Caste, research and de 
velopment engineer of the Induction 
Heating Corp., New York, has assumed 
the added responsibilities of general 
sales manager of that organization, A 
graduate electrical engineer of Rens. 
selaer Polytechnic Institute, Mr. Cable 
obtained his early training with Cop. 
solidated Edison Co. of New York, and 
joined the Induction Heating Corp, jg 
1941. 


Three Appointments Made 
at Pittsfield Works 


Three changes announced from Gep. 
eral Electric’s Pittsfield Works jp. 
clude the appointment of M. I. Aliman. 
sky as engineer in charge of the capaci 
tor section; Charles F. Miller as man- 
ager of capacitor sales, and Fred 6. 
Stebbins as assistant manager of sales 
of the distribution transformer and 
feeder regulator section. 

Mr. Alimansky became a member of 
the capacitor engineering section in 
1929, where he was engaged in the de- 
velopment and design of capacitors. In 





We at DELTABESTON have plotted our course to accom- 
plish one vitally important task. And now it's full speed 


ahead ...to supply dependable wires and cables in 1931 he was transferred to the trans 
sufficient quantities to help win the war sooner. former division of the central station 
department. He has managed capacitor 
Today DELTABESTON Asbestos- and Glass-Insulated sales for the past year. | 
Cabl d ar projects all over the land: Mr. Miller, who succeeds Mr. Ali 
ables are used On war pro} r mansky as manager of capacitor sales, 
DELTABESTON Power Cables to transmit and control has been with G.E. since 1922, whealll The y 
the nation’s electrical power... he was assigned to the distribution fil y 4. 
DELTABESTON Switchboard Wires to control and agrsiceane ae — in 
eae . Hf e served later in Schenectady, as a 
distribute the huge volume of seeidead required for manu transformer specialist in the New York MM tubes 
facturing weapons of war... : 3 district, returning to Pittsfield in 1942. roce 
DELTABESTON Aircraft Wires to equip our aerial With a beckeround of vatiaacanlene” 
armada with power, lighting and communication systems assignments in the G.E. test course, Mr. The 
and numerous other types of cable for essential industries. Stebbins spent four years in general 
. Finding solutions for sales work with the International Gen- i COOpe 
But that's only part of our story. an C g : = eral Electric Co. It was in 1930 that he main 
wartime problems has resulted in new kinds of insulation became associated with the transformer ha 
and better protective coverings. These improvements and division at Pittsfield early in 1930. 
new ideas must now remain a secret. After the war they every 
will be available to you. ° _ n 
ns 


> Rosert H. Heep, assistant secretary 
and director of tl 2 Separator . 
d tor of the De Laval Se; This ¢ 





For additional information write to Section ae Tae Co., was recently honored by his asso- Cond 
Y431-9, Appliance and Merchandise Dept., ciates upon the fiftieth anniversary of™™ ‘ON 
General Electric Co., Bridgeport, Conn. G-E his joining the organization. the h 
i distributed 
Deltabeston Wires and Cables are distr. y ee Re OE . 
nationally by Graybar Electric Co., G-E Supply 4 “ rc | a 
‘ a ue &tras® pointed marine manager, easter di ¢ 
| Corp. and other G-E Merchandise Distributors. (tS 


trict, Westinghouse Electric & \fant 
facturing Co. Mr. Clark has been inti 
(G2 mately associated with the applicatio 
GE el eees | bis ELE CTRIC of geared turbine propulsion and elec 
\ZO) trical auxiliaries on shipboard sincé 
, graduation from college in 191), & 
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QUALITY CONTROL 


OF WOLVERINE CONDENSER TUBES 
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A sample of every heat goes to the laboratory 
before the cast blocks are made into tube 






_ Al- 
sales, 
when The recognized quality of Wolverine Condenser 
ae Tubes is due, among other things, to careful 
as agg control—that starts to function not after the 
York tubes are made, but at the very beginning of the 
am process, even before the base size tube is made. 
Sas The metallurgical laboratory works in close 
Gen-[ Cooperation with the casting department and 
at hei maintains complete and continuous control over 
mB the entire operations. In addition, a sample of 


| every heat goes to the lab. to make sure that ANNOUNCEMENT 
the metal measures up to the various specifica- REPUBLIC SUPPLY CO. 
| 

























tions for condenser tube alloys. 


PETROLEUM BUILDING HOUSTON, TEXAS 


TB This control insures that every foot of Wolverine has been appointed distributor for Wolverine 


etary 


asso 


ry off Condenser Tube you put into service will meet 
the highest standards obtainable. 


Tube products for the states of Arkansas, 
Louisiana, Oklahoma, Texas. 





ats 
ap. 


dia AAP CALUMET AND HECLA CONSOLIDATED COPPER COMPANY / 


[anu 


a: - WOLVERINE TUBE DIVISION 


ue é Seamless Copper — Brass J 
1427 CENTRAL AVENUE 7 DETROIT, MICHIGAN | 
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FOR RURAL EXTENSIONS 


Pe 





STEEL CONDUCTOR! 


TIME-TESTED Crapo Steel Conductors are “made to order” for the rural 
extensions authorized by WPB’s Supplementary Utilities Order U-l-c. For 
these high-strength steel conductors, with their superior 60-cycle alternating- 
current properties, have proved their efficiency, de- 
pendability and economy in rural service all over the 
country for the last seven years. 

@rapo HTC-130 Steel Conductor, in the No. 6 B.W.G. Stranded 
(3-wire) type adopted for these extensions, is available through 
Graybar Electric Company, Inc., Distributors. Ask the Graybar re- 
presentative or contact the nearest Graybar branch office! 


WRITE FOR NEW ENGINEERING MANUAL containing com- 
plete technical information on Crapo Steel Conductors, including 
electrical characteristics and performance, sag and tension data 
and applicable construction practices! Address: 


INDIANA STEEL & WIRE COMPANY 
MUNCIE, - - INDIANA 
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cept during World War I when he was 
in military service. For the past tep 


| years, he held various positions in the 
| 


company’s transportation and marine 


_ sales divisions in New York. He is q 


graduate of the University of Colorady 
and is the author of many articles {or 
technical and trade journals on the 


| application of turbine and _ electrical 


machinery for ships. 


OBITUARY 


A. L. Kimball 


Arthur L. Kimball, research physicist 
and consulting engineer for the Gen. 


| eral Electric Co., died on March 20 of 


a heart attack at his home in Schenec. 
tady. He was 57 years of age. Mr. 
Kimball was born in Baltimore, was 
graduated in 1908 from Amherst Col- 
lege and then took a master of elec. 
trical engineering degree at Harvard. 

Following an association with the 
Interborough Rapid Transit Co. and 


| with the teaching staff at Amherst, Mr. 


Kimball joined the research laboratory 
staff of the General Electric Co. in 
1918, specializing also in problems of 
elasticity and later in the theory of 
fans and fluid flow. He pioneered in 


| the application of photographic meas. 


urements to the study of stresses in 
rotating machines. In 1932 he trans- 
ferred to the engineering department, 
where he served as consultant and 
chairman of the committee on fans and 
ventilation. 

A few months ago Mr. Kimball re- 
ceived a testimonial from the American 
Society of Mechanical Engineers for his 
services as chairman of its program 
committee for 1941-42. He was a fellow 
of the A.S.M.E., the American Physical 
Society and of the American Acoustical 
Society. 


®Leonarp F. Harpy, 67, from 1922 to 
1937 a Massachusetts public utilities 
commissioner, and later administrative 
secretary of that board, died at Hunt 
ington, Mass., on March 23. He for- 
merly served in the state house of 
representatives and senate, and was edu- 
cated in law at New York University. 


> Dr. ALEXANDER Russe.t, for fifty 
years associated with the Faraday 
House Electrical Engineering College, 
London, England, twenty-eight of them 
as principal, died on January 14 in his 
eighty-second year. Upon his retiremen! 
from active service in 1937 he acted 4 
advisory principal until 1939, In addi- 
tion to his work at Faraday House, Dr. 
Russell engaged in many other impor 
tant activities. He was for many yea' 
prominent in the affairs of the Institv: 
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tion of Electrical Engineers; served as 
president 1923-24; was subsequently 
made an honorary member, and in 
1910 received its Faraday Medal for 
conspicuous services rendered to the ad- 
yvancement of electrical science. Dr. 
Russell was president of the Physical 
Society for 1922-24. He was the author 
of a life of Lord Kelvin, of books on 
ac. theory and electric cables and net- 
works and of many scientific papers. 


PCirt M. Peterson, a founder with 
Emil E. Hollander in 1910 of the Star 
Flectrie Motor Co., Bloomfield, N. J., 
died at his home in Arlington, N. J., on 
March 21 after a long illness. He was 
64 years old. Mr. Peterson was born 
in Sweden and came to this country in 
1900. He was secretary and treasurer 
of Star Electric Motor and a subsidiary, 
the Star Equipment Corp., and presi- 
dent of another subsidiary, the Star 
Machine & Engineering Co. 


>i itis W. Boyce, head of the meter 
department of the Indianapolis Power 
& Light Co. and one of the oldest em- 
ployees in point of service, died re- 
cently. He was 72 years old. Mr. Boyce 
had been with the utility since 1892. 


Prrancis J. BuckLey, 53. vice-presi- 
dent of the New England Power Serv- 
ice Co., Boston, and head of its tax 
department, died at the Peter Bent 
Brigham Hospital in that city on March 
19. Mr. Buckley joined the former 
Connecticut River Transmission Co. at 
Worcester, Mass., in 1913, and through 
his long connection with the New Eng- 
land Power System had devoted his 
time to taxation problems. 


Pl ewis P. Gove, 51, resident engineer 
in the New York office of the Mutual 
Boiler Insurance Co., died suddenly at 
Beacon, N. Y., on March 6, while re- 
turning from an inspection job. He was 
born at Perry, Me., and was a graduate 
of Dartmouth College, where he re- 
ceived the degree of C. E. in 1917 from 
the Thayer School of Engineering. In 
his early career he was assistant super- 
intendent of buildings at Dartmouth, a 
lieutenant in the U. S. Engineers 
17-19), and was connected with the 


Ingersoll-Rand Co., New York, in the 


sales and condenser departments. A fter- 
wards he was engaged in the coal min- 


inv field, later being an engineer in the 


mechanical division of the Public Serv- 
ice Production Co., Newark, N. J. From 


1924 to 1935 Mr. Gove was employed as 


a mechanical engineer by the Stone & 
Webster 
with short interim as consultant for the 
: iott Co., Jeanette, Pa., and for the 
\ est 


Johnstown, Pa. 


Engineering Corp., Boston, 


Virginia Coal & Coke Corp., 
He joined the Mutual 
‘company at Boston in 1936 as chief 
i-pection engineer, and was transferred 


New York Jan. 1, 1943. 
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WAR PRODUCTION 


depends upon 
a continuous POWER SUPPLY 


7 
; . 
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Protect your oil-filled equipment from FIRE with a 
GRINNELL MULSIFYRE SYSTEM 


MULSIFYRE SYSTEMS oper- 
ate on the principle of mulsifying 
blazing oil with a driving spray 
of water. The oil is turned into a 
liquid which is incapable of burn- 
ing. A Mulsifyre System extin- 
guishes fire in a few seconds and 
prevents reignition. 


Complete separation of water 
and oil takes place in a few hours 
... leaves oil undamaged. 

There is absolutely no conduc- 
tivity along the discharge of a 


1943 


Mulsifyre projector when spray 
strikes conductors carrying high 
voltages. 

Mulsifyre Systems are perma- 
nently installed...they operate 
automatically and manually. 


Recommended by Under- 
writers’ Laboratories for use in 
extinguishing fires in flammable 
oils immiscible with water, wher- 
ever such oil is a fire hazard... 
in transformers and other oil- 
filled electrical equipment. 


Investigate this simple, sure oil fire protection. Write 
for Data Book by Underwriters’ Laboratories. Grinnell 
Company, Inc., Executive Offices, Providence, Rhode Island. 
Branch offices in principal cities of U. S. and Canada. 


GRINNELL 


MULSIFYRE SYSTEMS 


For Production Protection 
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Square D Sales Hit 
New High in 1942 


Report of the Square D Co. shows 
1942 sales at a record level of $39,- 
349,044, an increase of 43.5 percent 
over the $27,425,515 in 1941. All divi- 
sions contributed to the gain, but prog- 
ress in the Kollsman Aircraft Instru- 
ment Division was outstanding, accord- 
ing to F. W. Magin, president. 

Price reductions made to the Govern- 
ment on 1942 business totaled $7,100.- 
000, Mr. Magin stated. He estimated 
that the reductions already made and 
applicable to scheduled 1943 business 
will bring total price reductions for 
1942 and 1943 to $18,100,000. 

Net profit for 1942 totaled $2,769,- 
195, after deductions of $9,825,000 for 
federal income and excess profits taxes 
and a reserve of $250,000 for post-war 
rehabilitation of plants. This net is 
equal, after dividend requirements on 
the 5 percent preferred stock to $6.36 
a share on the 421,360 shares of com- 
mon stock. This compares with a net 
of $3,104,343, or $7.13 a common share 
in 1941, when $250,000 was charged 
out for war-time and post-war adjust- 
ments and federal income and excess 
profits taxes totaled $7,545,000. 


Dumore Co. Celebrates 
Thirtieth Anniversary 


On March 11 the Dumore Company 
of Racine, Wis., celebrated its thirtieth 
birthday. While the assembly lines were 
too busy to be interrupted for this mile- 
stone, there was some recognition of the 
event, in that at noon birthday cakes 
were given to employees to eat with 
their lunch and specially prepared sou- 
venir booklets were distributed. These 
booklets feature the illustrations of the 
many employees who have been with 
the company for more than 20 years. 

L. H. Hamilton, president and 
founder of Dumore, was prevented by 
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illness from attending the small cele- 
bration which was held. In his absence 
the birthday cake presentation was 
made by R. L. Hamilton, vice-president 
and sales manager, and G. A. Zimmer- 
man, vice-president and general man- 
ager, to Harold Bullmore, one of Du- 
more’s veteran employees. 


G.E. Reports on Salvage 


General Electric plants during 1942 
salvaged 388,300,000 pounds of scrap 
for reuse in war production, H. J. 
Beattie, of the company’s general manu- 
facturing organization, has announced. 
Four-fifths of the total was shipped to 
steel mills, foundries, smelters and other 
large users of iron, steel and non- 
ferrous metal scrap, Mr. Beattie said. 
The remainder was used in company 
operations. 





IN THE ARMY NOW —tThe 30,000th G.E. 
employee to enter the fighting forces of 
the United Nations joined the U. S. Navy 
in March. He is 19-year-old “Jim” Rind- 
fuss, who worked in the fluorescent lamp 
inspection department of the company’s 
lamp works at Bucyrus, Ohio. Robert F. 
Baker, manager of the plant, is shown 
extending him best wishes, while Jim's 
wife, Clara Vae, looks on 





ANUFACTURING -MARKETS 


Rubber Saving Plan 
Announced by A-C 


A new plan to save 250,000 pounds 
of crude rubber this year has been an- 
nounced by Walter Geist, president of 
the Allis-Chalmers Manufacturing Co, 
The program calls for “wartime drives” 
using shorter center distances and lar- 
ger sheaves on all new applications 
made in 1943. “The plan is geared to 
present design limitations,” said Mr. 
Geist, “and only slight changes in di- 
mensions are necessary to save a quar: 
ter million pounds of crude rubber.” 

Although engineering of individual 
V-belt drives has been governed in the 
past largely by such considerations as 
convenience, habit and machine design, 
today the most important consideration 
is the saving of rubber for our dwin- 
dling stock pile, Mr. Geist pointed out. 
However, he added, the plan should not 
be regarded as a temporary, wartime 
expedient, for the increases are sound 
and practical—in line with a long-range 
trend to larger diameters. 


Manufacturers Make 
Sales Assignments 


Electrical manufacturers have re- 
cently made the following appointments 
to their sales staffs: 


Trumbull Electric Mfg. Co., Plainville, 
Conn., has announced that R. M. Booth, 
who has had a diversified training at the 
home factory of the company for three 
years, has been assigned to the New Eng- 
land territory with headquarters in Boston. 
Mr. Booth takes the place of William fd- 
wards, recently transferred to Kansas City 
as district manager. 

A. B. Chance Co. has announced that 
because of the shift of a lot of its produc- 
tion to war work it has shifted its oflice 
which formerly operated in Chicago to 
Pittsburgh. Charley L. Clark, who has been 
in charge of this office, will work from /is 


office at 3464 Perrysville, Pittsburgh, Pa. 


Combustion Engineering Co., Inc., has 
appointed A. B. Openshaw manager of the 
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YOU WOULDN'T USE LAMPS 
WITHOUT REFLECTORS 


Rs 


But how about the flooPas_a gidnt-reflector? A light-ce 
ttland cement instead of stan, 


flor—one made with whitelp 











This is shown in aircraft plants built for 
Boeing, Consolidated, Douglas, North 
American and others. Inthe Consolidated 
installation at Fort Worth, a lighting 
survey by General Electric shows that 
the concrete floor built with Atlas White 
cement compared with a gray-cement 
floor in the same plant— 


* Reflects 20% more light to vertical work 
surfaces; 


Reflects 61% more light to underside sur- 
Jaces; 


* Reduces shadows and dark areas; 


® Reduces the contrast between the seeing 








gray portland cement or other darker 















Is—is the big yést re- 
ght-reflecting concrete 


i ghting system. 


task and the floor and thereby enables in- 
dustry to use increasingly higher levels 
of illumination with greater effectiveness, 
efficiency and comfort. 


If the comparison were made between 
the white-cement floors and still darker 
floors, the difference would be even 


greater. 


In telling this story to industry we 
join you in promoting ‘‘ Better Light, 
Better Sight.’’ For case histories, dia- 
grams, and installation and mainte- 
nance data on light-reflecting floors made 
with Atlas White portland cement, send 


ATLAS 
tte E es 






FOR 


¢ 
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LIGHT-REFLECTING FLOORS 
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A light-colored concrete floor 
made with Atlas White portland 
cement is an effective giant re- 
flector. As such it is a definite 
and integral part of the lighting 
system. It is close to the working 
plane, reflects light to vertical 
and underside work surfaces, 
distributes light throughout the 
work area, and reduces the con- 
trast between the seeing task and 
the surrounding field. 


for new book, ‘‘ Light from Floors.” 
Use the coupon. Universal Atlas Cement 
Company (United States Steel Corpora- 
tion Subsidiary), Chrysler Building, 


New York City. 


HOW ABOUT MAINTENANCE? 


W hite-cement floors encourage cleanliness. They 
are light in color, have a minimum of joints to 
collect dust and dirt, and a relatively non-ab- 
sorbent surface. Experience in the Consolidated 
plant shows they are easy to clean, easy to keep 
clean, and retain their reflection advantage. 
Maintenance is simple—frequent sweeping, oc- 
casional damp mopping, periodic scrubbing. 





OFFICES: 

New York, Chicago, Des 
Moines, Philadelphia, 
Duluth, Albany, Boston, 
Kansas City, St. Louis, 
Birmingham, Cleveland, 
Pittsburgh, Minneapolis, 
Waco. 


eee se ee oe em oem ent 
} Universal Atlas Cement 

j Company, Chrysler Building, 
| New York, N.Y. 


i Tlease send me copy of new book, 


‘ ‘Light from Floors.”’ EW-F-17 | 

| Name ie ey a 

! Position___ a ae 

Company icinminintattanto 
3 Address "i anita 
| | 
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‘You can get ANY : 
Grounding [| 
&r 


















, Connector— 


—in the COMPLETE line.”’ 


The pictures below can only give 
you an idea of the variety, because 
Penn-Union makes ALL good types. 

Write us for any grounding con- 
nector, clamp or stud... for all 
combinations of pipe, rod, flat bar, 
cable, braid, tubing. 

Every one a dependable unit of 
protection for personnel and equip- 
ment ... of ample capacity, high 
mechanical strength, and resistant 
to corrosion, 





Also the most complete line of Ser- 
vice Connectors, Cable Taps, Ter- 
minal Lugs, Tees, and other fit- 


tings. Penn-Union connectors are ~< 
» al 


the choice of leading utilities, in- 

dustrials, contractors and electrical 

manutacturers. Write for Catalog. 4 
r 
U 


PENN-UNION 
ELECTRIC CORPORATION Ci 
ERIE, PA. Sold by Leading Jobbers @® 


Conductor Fittings 





128 (1186) 















Chicago district sales office, succeeding the 
late James D. Harrison. Mr. Openshaw 
joined the company in 1924. 


Manufacturers Issue 
Earnings Reports 


Sylvania Electric Products, Inc., in 
a report for the year ended December 
31, 1942, showed a net profit of $1,057,- 
760 after depreciation, interest and a 
provision of $2,559,300 for federal in- 
come and excess profits taxes. This 
net is equal after preferred dividend 
requirements, to $1.76 a share on the 
514,368 shares of common. stock, com- 
paring with a net profit of $1,067,186, 
equal to $1.78 a common share for 1941. 
Federal tax provision for this period 
amounted to $1,335,000. Net sales for 
the year totaled $32,338,870, against 
$20,561,246 last year. 

Among 
earnings were the following: 

ELectric CONTROLLER & MANUFACTURING 

For 1942, net income, $366,075, against 
$745,272 in previous year. 

Cuicaco Evectric MANuFActurING Co. 

Net income for 1942, $47,164, against 


$90,592 earned in 1941; net sales, $1,470,- 


109, against $2,365,520. 


Manufacturers Get 


Production Awards | 


For the second time all three major 
works of the Western Electric Co. have | 


received the Army-Navy production 


award. The Navy Board for Production | 


Awards has granted a renewal of the 


“E” award made in May, 1942, to the | 


De Laval Steam Turbine Co., Trenton, 
N. J. Employees of the Edward G. 
Budd Manufacturing Co., Philadelphia, 


Pa., have also been granted a renewal | 


of the “E” award. 


Among other recent recipients of the | 


“E” award was the Thermador Elec- 
trical Manufacturing Co., Los Angeles. 


B. J. Carney & Co. Joins 
Life-Span Group 


B. J. Carney & Co. announces its affili- 


ation with the Sponsors of Life-Span | 


tox-i-tized treated cedar poles. Under 


the Life-Span pole preservation method, | 


the sapwood is rendered immune to at- 
tacks from decay organisms and insects 
for the full length of the pole, and is in 


addition to the Pentrex butt treatment. | 


This insures extra years of sound, de- 
pendable service, eliminates mainte- 
nance chargeable to sapwood decay and 
provides greater safety to linemen 
throughout the service life of the line. 
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other companies reporting 


By the mere press of a button the 
VIBROGROUND gives you exact 
ground resistance readings in ohms 
on an evenly divided scale. No hand 
cranking . . . no calculations . 
accuracy is not affected by stray 
ground currents. 

Protect equipment and workmen... 
prevent loss of power .. . test all 
grounds the easy way with the 
VIBROGROUND. Write for the 
Engineering Bulletin today. 


\SSOCIATED RESEXRCH 
e) i 


GHIGAGO 


What Makes a 
Mailing Click? 


Advertising men agree .. . the list 
is more than half the story. 
McGraw-Hill Mailing Lists, used by 
leading manufacturers and indus- 
trial service organizations, direct 
your advertising and sales promo- 
tonal efforts to key purchasing 
power. 


In view of present day difficulties 
in maintaining your own mailing 
lists, this efficient personalized 
service is particularly important in 
securing the comprehensive market 








coverage you need and want. In- 
vestigate today. 


Resuly 


WAE 
Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 


McGraw-Hill Publishing Co., Inc. 
DIRECT MAIL DIVISION 
330 West 42nd St., New York, N. Y. 


April 3, 1943 
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o/ the outstanding wartime problems. 


NEW YORK 


In an amendment to Order L-219, the 
WPB has ruled that merchants whose in- 
yentories are controlled by the order may 
exchange consumers’ goods with other mer- 
chants even though their stocks on hand 
exceed the limits prescribed by the order. 
Such exchanges will be considered receipts 
of goods only to the extent of the difference 
in the dollar value of the goods received 
and the goods transferred. The new order 
is expected to result in the “swapping” of 
goods by overstocked controlled merchants. 
It will enable them to bring down their 
stocks to normal levels by exchanging sur- 
plus goods for which they have little de- 
mand for goods which will have a ready 
ray sale. The amended order also brings under 
its control manufacturers who sell to con- 
sumers through house-to-house solicitation. 





The retail buying wave that took place 
the a few weeks ago seems to have passed its 
the crest. Department store sales for the week 


ended March 20 declined 2 percent from 
the corresponding week in 1942, according 
to the Federal Reserve Board. For the four- 
week period, however, sales were 10 percent 
above the same period last year. 

Civil engineering construction volume for 
the latest week totaled $74,130,000, an in- 
crease of 33 percent over the preceding 
week, but 58 percent below the correspond- 
ing 1942 week, according to Engineering 
Vews-Record. The current week’s construc- 
tion brings the 1943 total to $839,041,000— 
54 percent below the 13-week period a year 
ago, 





PACIFIC COAST 


lt is significant that recent awards and 
projects for Western catnps, fields, and 
bases cover only $865,000 for a CAA air- 
port in Oregon and $3,302,300 for addi- 
tional facilities at an ammunition depot in 
Nevada though there is still a fair electrical 
volume for various camp wiring and field 
lighting subcontracts, pretty well distrib- 
uted throughout the territory. However, war 
housing construction is still close to its 
peak and has resulted in huge back orders 
for wiring devices, especially keyless and 
pull receptacles for 3} inch boxes and 
duplex convenience outlets, of which from 
four to six are required for the typical 
family installation. 

One manufacturer reports that a recent 
reccival of 20,000 duplex outlets left orders 
for 80,000 still unfilled; however, no seri- 
ous delays to work have been reported 
rom this cause, though carloads have 
lencthened to about 30 days in transit from 
Eastern factories. The dehydrated vege- 
table business of northern and _ central 
California is providing a present electrical 
loal of about 5,000 kw. New plants now 
building under high priority and at least 
as many more applied for should bring the 
total number of plants in that*area to 23 
by midyear, with a total annual production 
ot 180,000,000 pounds or more than 15 
limes last year’s figure. 

hecent orders cover a group of 200- 
kva. Moloney transformers at $1,218 each 
or Los Angeles and oil-purifying equip- 
ment for Ampere substation of Bonneville 
lines, a blackout control system for Oak- 
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Further expansion of war output is indicated by current reports. Camp wiring 
and field lighting have resulted in a fair volume of electrical business. Expan- 
sion of war production has been accompanied by a further tightening of 
restrictions on the civilian economy, with the food situation becoming one 


and additional air raid sirens for 


Francisco. 


NEW ENGLAND 


Current orders for electrical equipment 
are divided mainly between supplies for 


land 
San 


communication and lighting and _ small 
power apparatus. Government buying of 
electric signal apparatus is active and 


manufacturers are being pushed to fill de- 
liveries as a result of material and labor 
shortages. 

Cable and wire contracts announced last 
week range from a $25,000 to $8,000, with 
orders averaging about $1,000 for magnet 
wire, and antenna supplies. Reviving inter- 
est in blackout and signalling facilities is 
noted. Municipalities are looking into their 
signalling systems by military request. 

Two 10-ton bridge cranes, costing about 
$27,000, will be installed at a Massachu- 
setts naval base, and extensions to distri- 
bution lines, costing about $15,000, will be 
provided at a Coast Guard station, Con- 
tracts for black-out provisions, including 
installation of shaded lights and colored 
lamps in the Federal Building, Boston, 
will cost approximately $25,000 and about 
$10,000 at the Marine Hospital, Chelsea. 

Massachusetts and Rhode Island electric 
furnace manufacturers have submitted bids. 
A Connecticut manufacturer has quoted on 
a Navy schedule for about 800 electric 
ship lights. Insulating materials, including 
mica compounds and tape are in demand. 
Capacitor manufacturers are busy with or- 
ders and submitting bids to the Govern- 
ment. Small electric bench tools are selling 
well. 


CHICAGO 


As heavy construction continued to fall 
off in the Chicago area and new large war 
industries in the area increase the tempo 
of production, manpower in the Chicago 
area becomes a growing problem. The 
War Manpower Commission estimated that 
305,000 more workers will be the year’s 
need in and around Chicago. Normal sup- 
ply is estimated at 92,000. The shortage of 
213,000 is expected to be met with 127,000 
women not now in the labor force, by 
withdrawal from trade and service indus- 
tries of 72,500 men and by layoff of 13,700 
of the 27,500 men now in construction 
employment, the WMC stated. 

Orders for electrical equipment are in 
fair volume with diversification marking 
demands, Curtis Lighting, Inc., Chicago, 
received an order for searchlights for the 
Navy this week amounting to $125,000. 
Edison General Electric Appliance Co., 
Inc., was awarded a contract by the Treas- 
ury Department for an automatic electric 
bake oven, amounting to $1,162 and also a 
contract for unidentified “electrical equip- 
ment” for an undisclosed amount. The 
Potter Company, North Chicago, IIl., re- 
ceived a Navy Department order for 455 
capacitors, of unidentified type. 

For the second consecutive week depart- 
ment store sales in the seventh Federal Re- 
serve district declined 4 percent over a 
year ago. Chicago sales were 2 percent 
less for the week ended March 20 com- 
pared with last year. 
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Field Reports on Business | Reduce Outages 


Avoid Cable Wear 


Reduce Maintenance 





RELIABLE 
CABLE HANGERS 









prolong life of cables 
and conserve stra- 
tegic materials by 
eliminating wear on 
cable sheaths or on insulation of 
hand made cables. Reliable 
cable hangers hold cable and 
messenger together tightly with 
wide bearing surfaces which 
eliminate snaking and chafing. 
They are easily applied and make 
installations that are permanent 
and very neat. 





eo 
aes p 
4 ELECTRIC COMPA > 





(1187) 129 



















































“LONG LIFE” 






BANISHES AN OLD 
BUGBEAR OF 

FLUORESCENT 

LIGHTING 


Artkraft Resonant Starting 
Makes Unnecessary the Use 
of the Starter Switch 


BUT 















SIGNS * 

OF This is only part of "Long Life's''* 
LONG story, for only Artkraft gives you 
LIFE 3,000-hour guaranteed fluorescent 





lamp—a lamp with a rated life 
of 5,000 to 6,000 hours! 





Field tested for over five years, 

these Artkraft lamps feature a 
corrugated mesh-ribbon filament, which per- 
mits the use of abundantly more emissive 
compound. Controlled temperature of this 
filament by means of a Constant-Temp fea- 
ture, furthermore prevents rapid discharge 
of this compound. 










Artkraft lamps stay brighter longer, since 
blackening in the light column is reduced 
by the cathode design. 











Efficient operation at 85 to 135 volts is 
made possible by Artkraft's Constant Volt- 
age Power Pack. Also adaptable to single 
or three-phase 220- and 440-volt systems. 












100% Power Factor at rated voltage and 
98% or over within the 85 to 135-volt range. 










Luminaire permits instant 


“Easy Mount'' 
cleaning non- 


removal without tools, for 
ferrous reflector or lamps. 








Stroboscopic (flickering) effect has been 
substantially reduced. 







Artkraft gives more light for the same 
current, 














Moderate first cost. Radically reduced 
maintenance cost. Lamp replacements are 
far less frequent, starter replacements are 
eliminated, ballast replacements, unknown, 
and many man-hours are saved by making 
these replacements unnecessary. 


Write for Circular F 102 
WHOLESALERS: 


Write for our proposition. 


FIXTURES MANUFACTURERS: 


Write for details on fixture manufactur- 
ing license. 
HOT 


ARTKRAFT CATHODE 
FLUORESCENT LIGHTING 


Division of 


THE ARTKRAFT SIGN CO. 
1115 E. KIBBEY ST. 
LIMA, OHIO, U.S.A. 


* Reg. U. S. 
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Sales 
Opportunities 


Wasuincton—kKittitas County Public 
Utility District, Ellensburg, will proceed at 
once with construction of new 6,900-volt 
primary line from connection with high- 
tension system of Puget Sound Power 
& Light Co., to a government airport devel- 
opment, where power substation will be 
located for light and power supply. Line 
transformers and other operating equip- 
ment will be installed at points along 
route for power service for neighboring dis- 
tricts. Puget Sound company has contract 
for furnishing power. Robert Kuhn, man- 
ager, first noted organization, is in charge. 


Micnuican—Briggs Mfg. Co., Inc., 11631 
Mack Ave., Detroit, manufacturer of steel 
automobile bodies, has contracted with 
government for expansion in certain plants 
in Michigan and Indiana, including new 
buildings, with machinery and electrical 
equipment. Cost about $1,700,000, with 
financing by Defense Plant Corp. Proposed 
to carry out work soon. 


FLoripna—Bureau of Yards and Docks, 
Navy Department, Washington, D. C., 


plans expansion in naval air station, includ- 
ing hangars, shops, warehouses and other 
buildings, with installation of machinerv 
and electrical equipment. Extensions will 
be made in power substation and distrib- 
uting system for light and power service. 
Appropriation of $11,560,000 is being se- 
cured for entire program. 


Connecticut—United Illuminating Co., 
New Haven, has approved plans for altera- 
tions and improvements in a local substa- 
tion. No estimate of cost announced. Work 
is scheduled to proceed at once. 


CatirorniA—Pacific Tube Co., recently 
organized subsidiary of Superior Steel 
Corp., 9730 Wilshire Blvd., Los Angeles, 
will begin superstructure soon for new 
plant for production of metal tubing for 
aircraft service. It will comprise a one and 
multi-story fabricating building, with ma- 
chinery and electrical equipment for large 
output. Also power substation and auxiliary 
structures. Cost over $1,500,000, with financ- 
ing by Defense Plant Corp. Paul E. Jeffers, 
816 West Fifth St., Los Angeles, is engi- 
neer. Executive offices of parent company 
are in Grant Building, Pittsburgh, Pa. 


Orecon—Bureau of Mines, Department 
of Interior, Washington, D. C., has con- 
cluded agreement for purchase of former 
site of Lewis and Clark College, Albany, 
removed to Portland several years ago, 
including tract of 47 acres of land and 
group of buildings. Property will be devel- 
oped for new Northwest Electro-Chemical 
Laboratory, for investigations for recovery 
and processing of minerals in that area. 
Existing structures will be modernized and 
equipped; complete electrical equipment 
and facilities will be installed, with power 
substation and distribution lines. It is un- 
derstood that power supply will be secured 
from Bonneville transmission system. Fund 
of $500,000 is available for project. 


LourstanaA—Standard Oil Co. of Louis- 
iana, Baton Rouge, will carry out expan- 
sion in butadiene plant for production for 
government for synthetic rubber service, 
including additional machinery and elec- 
trical equipment. Cost estimated about 
$500,000, with financing by Defense Plant 
Corp. Work is scheduled to begin soon. 


NesrasKA—War Department has author- 
ized expansion in air force base including 
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Get the right answer 
F A$T—for more efficien} 


more profitable handling of 


EVERY TYPE OF 
PRACTICAL 
ELECTRICAL JOB 





Thousands of men have used previous editions of 
this famous hand as a working guide of 
everyday usefulness. Now it is ready to help you 
too, in a big Sth edition—600 pages larger— 
brought up to date— more than ever the one 
great pocketbook of practical electricity for you. 


5th Edition 


Croft's AMERICAN 
ELECTRICIANS’ 
HANDBOOK 


Revised by CLIFFORD C. CARR 


Head of Electrical Engineering Department, 
Pratt Institute 


THs book is packed from cover to cover with 
the facts which every man engaged in electri- 
cal work needs to have constantly at hand. From 
clear explanation of the fundamentals of elec- 
tricity, to suggestions for remedying the troubles 
of electrical equipment, the information is the 
kind that helps practical electrical men select and 
install commercial electrical apparatus and mate 
rials intelligently for the performance of_ specific 
services, operate electrical equipment efficiently, 
and maintain it at high operating efficiency. 


COVERS: 


® conductors 

@ circuits and circuit 
calculations 

@ general electrical 
equipment an 





1600 PAGES OF 


practical data, helpful 
inters, explanatory il- 
ustrations and diagrams, 
useful rules, recommen- 


dations, and short cuts, 

and much descriptive in- batteries. 

formation raion ®@ generators and 
motors 


electrical practice. 5 x 
7%, 1177 illustrations. 


PRICE ONLY $5.00 


© transformers 

© outside distribution 
© interior wiring 

@ electric lighting 
® etc. 


10 DAYS' FREE EXAMINATION 


SOSESSSSS ESSERE SESS ESE SSSSSE SAS SeS Besse ee SEES escEEEe 
McGraw-Hill Book Co., Inc., 330 W. 42nd St., N. Y. 


Send me Croft’s American Electricians’ Handbook for 1¢ 
days’ examination on approval. In 10 days I wil! send 
$5.00 plus few cents postage, or return book postpaid. 
(Postage paid on cash orders. Same return privilege.) 


COCR eee eee eeeneees 


Address ...... Cover eerceccesccsesvasccccceseesess see? 
City & GRate.. .cccscecevecssecescens eocccccccecesssee? 
POSHtiON ..cccccsccccccecs Oc occcesccpoces occveeees 

COAIEE ices een be bed chee tase saeewacnuia W. 4-5-48 
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speeds up 
production of 
Navy Switch Boxes 


The speed, reliability and low cost with which 
Easy-Flo makes water-tight joints having the 
strength and ductility to withstand severe 
vibration and shocks of heavy gun fire is being 
widely capitalized in joining mounting brackets 
to electrical switch boxes for naval and other 
marine services. 


Boxes are prepar- 
ed for furnace 
brazing with parts 
fluxed and Easy- 
Flo wire preplac- 
ed at each join- 
ing point as shown 
at left. 


Lots of 75 boxes are brazed in about one 
minute—production depends only on furnace 
capacity. At left 
is an inside-the- 
box view of one 
of the joints. It 
shows clearly the 
remarkable pene- 
tration through- 
out the joint area 
you get with the 
unusually free - 
flowing Easy-Flo. 


ABOUT EASY-FLO 


speed, reliability and 
economy and valuable 
metal joining informa- 
tion in Bulletin No. 12. 


282 AWARD; Write for a copy today. 


February 1943 


HANDY & HARMAN 


mosey 82 Fulton St. 
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hangars, shops, warehouses and other build- 
ings, with installation of machinery and 
electrical equipment. Extensions will be 
made in power substation facilities and dis- 
tribution lines for light and power service. 
Entire project will cost over $2,000,000, 
and will be supervised by U.S. District 
Engineer Office, Omaha. 


MinneEsota—Northern States Power Co., 
St. Paul, will proceed with superstructure 
for proposed addition to steam-electric gen- 
erating station, for which general contract 
has been let to F. J. Romer Construction 
Co., 190 Ramsey St., St. Paul. It will be 
90 x 150 ft., and 140 ft. high, for extension 
in generating division. Installation will in- 
clude a 50,000-kw. turbine-generator and 
auxiliary equipment, with high-pressure 
boiler and accessory apparatus. Entire proj- 
ect is estimated to cost close to $5,000,000, 
with expansion in switchyard, transmission 
lines and other operating facilities. It is 
understood that a priority rating has been 
received for completion of project. Public 
Utility Engineering & Service Corp., 231 
South La Salle St., Chicago, Ill, is con- 
sulting engineer. 


Wasnincton—Bureau of Yards and 
Docks, Navy Department, Washington, 
DR, C., has authorized development of air 
base and station, comprising hangars, shops, 
warehouses and other structures, with in- 
stallation of machinery and electrical equip- 
ment. Also power substation facilities and 
distribution system for light and power 
supply. Entire project will cost about 


$3,430,000. Proposed to begin work soon. 


MicuicANn—Ford Motor Co., Dearborn, 
will carry out expansion in one of plants 
for production for government, including 
machinery and electrical equipment instal- 
lation. Cost about $365,000, with financing 
by Defense Plant Corp. Work is scheduled 
to proceed at early date. Company has 
plans maturing for addition to aircraft 
plant, reported to cost in excess of $500,- 
000, and will take bids soon. Giffels & 
Vallet, Inc., Marquette Bldg., Detroit, is 
architect and engineer. 


FLoripa—Navy Department has author- 
ized plans for expansion in naval air sta- 
tion, including additional hangars, shops, 
warehouses and other structures, with ma- 
chinery and electrical equipment installa- 
tion. Also will extend power substation 
facilities, electrical distribution lines for 
light and power service, telephone system 
and other utilities. Fund of $8,205,000, is 
being arranged for entire program, which 
will be carried out under direction of 
Bureau of Yards and Docks, Navy Depart- 
ment, Washington, D. C. 


Ittinois—Howard Foundry Co., 1700 
North Kostner Ave., Chicago, manufacturer 
of magnesium and other castings, valves, 
etc., has contracted with government for 
expansion in plant, including new building 
with machinery and electrical equipment. 
Cost estimated at $965,000, with financing 
by Defense Plant Corp. Work is scheduled 
to be carried out at early date. 


CALIFORNIA—Bureau of Yards and Docks, 
Navy Department, Washington, D. C., will 
make extensions and improvements in 
naval air base, including new engine over- 
haul shop, to cost about $305,000; hydro- 
gen generating plant, $90,000; paint and 
dope shop, $88,000; several storehouses, 
$83,000; modernization and improvements 
in present aircraft engine test building, 
$80,000; Electrical equipment will be in- 
stalled in different structures for industrial 
service, Telephone system will be extended 
and improved at estimated cost of $100,000, 
including additional equipment. Entire proj- 
ect has authorized appropriation of $1,442,- 
500, and will be carried out soon. 
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Reel Facts. 


You will pay less per annum for 
Matthews Adjustable Reels than you 
will for pay-out and take-up reels 
which are lower in first cost but 
which will not give you the long, 
low TIME-COST service of Matt- 
hews Adjustable Reels. 


With ordinary care they should last 
at least 10 years. They are ruggedly 
built, and their several special pat- 
ented features make them especially 
desirable and durable. 


They are furnished with or with- 
out a Brake for paying out and tak- 
ing up wire in coils. The Brake is 
especially desirable for paying out 
wire. 


Matthews Adjustable Reels will 
save their cost many times over, as 
you can use wire in coils; thereby 
saving the cost of wooden spools, 
freight, and the bother and expense 
of returning spools for credit. 


In 1928 one large power company 
in Ohio equipped all of their line 
trucks with Matthews Adjustable 
Reels. All these Reels are still in 
service, and this power company has 
bought many more since 1928. 

This experience—which has been 
repeated by many users of Matthews 
Adjustable Reels—shows a per an- 
num cost of less than $5.00 per Reel. 

You can try them at our risk of 
your approval. Write for Bulletin 
giving all details. 


W. N. MATTHEWS 
CORPORATION 
ST. LOUIS, U. S. A. 
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Keeping an EAR to the Groun 


HM overniinc the American Indian's custom of holding 
his ear to the ground to detect the approach of danger, A.A.I. 
Automatic Alarm Systems employ tiny robot sentries, or detectors, 
to serve a similar purpose in the protection of important Ameri- 
can plants and properties from sabotage, espionage and theft. 
Even the faintest sound vibrations caused by any attempt to cross 
over, under or cut through any type of fence equipped with Auto- 
matic Alarms, are instantly converted into visible and audible sig- 
nals, warning guards and dispatching them to the actual zone of 
disturbance. Use Automatic Alarms for lower cost and greater 


protection. 


atic 
Licensed under DuPont Sa c ~fe, 


Explanatory Literature 


SALES OFFICES: 


Philadelphia, Chicago, 
Pittsburgh, Detroit, 
Tulsa, and Toronto, 


and Astatic Patents OM P, is Available upon Request t 
4 = Canada. 





AUTOMATIC 


848 MARKET STREET 


AVL ARMS 


rend YOUNGSTOWN, OHIO. U.S. A, 
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PT hed 
STRAIGHT CONNECTOR 


for Aluminum Cable 








BOLT-PRESSURE TYPE | 
Capacity: No. 4 to ba or With Solid Core Wire 
nly 
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FULL CONDUCTIVITY AFTER JOINING 
CABLE .. . GRIP EQUAL TO TENSILE 
STRENGTH OF CABLE 


Designed to join cable, comprised of one hard 
steel wire surrounded by aluminum strands. 
A joint thus made will withstand a tensile 
strain equal to the rated tensile strength of 
the cable itself, without injury to the cable, 
and without (by test) causing a noticeable 
millivolt drop. 


* WRITE FOR BULLETIN 12-A * | 


ya 
JE KRUEGER & HUDEPOHL 


} Salderless Terminal Lugs and Connectors 








$.E. VINE AT THIRD « CINCINNATI, OHIO 





Lamp Replacers 
Lamp Base 
Removers 

Cartridge Fuse 

Tongs 
Switch Hooks 


Send for Catalogue 


We have been making 
safety tools for 26 years 


THE G. C. A. 


Manufacturing Co. 
Pittsfield, Mass. 





HIGH GRADE 
HARD PORCELAIN 


FOR 


Electrical Specialties 
High and Low Voltages 


— 


IMPERIAL 
PORCELAIN WORKS 


TRENTON, NEW JERSEY 
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LETTERS 
TO THE EDITOR 





460-Volt Series Lighting 


To the Editor of EtecrricaL Wort: 


Referring to the article under the title 
“460 Volts Series Lighting Saves Cop. 
per,” by George E. Shoemaker, in the 
February 20, 1943, issue of the Exec. 
TRICAL WORLD. 

From a safety standpoint it appears 
to the writer that to adopt or to re. 
vive the use of such a practice as a 
general one would be a step in the 
wrong direction. 

From one that has seen the results of 
personal injuries from series lighting 
circuits of 550 volts and lower, the say- 
ing in copper does not justify the safety 
risk involved. 

In special cases, where lights are |o- 
cated high enough out of normal reach 
and are provided with non-metallic key- 
less sockets and are controlled by one 
main double-pole circuit switch of a 
voltage rating equal to the supply volt- 
age, it may be justified. 

BenJ. P. Foster, 
Wilmington, Del. 


To the Editor of ELectricat Wort: 


In George E. ‘Shoemaker’s article en- 
titled “460-Volt Series Lighting Saves 
Copper.” which appeared in the Febru- 
ary 20 issue of ELectricaL Wor p. he 
pointed out the advantages of operat- 
ing a number of street-lighting lamps 
in series on a 460-volt constant-voltage 
supply. His statement of advantages is 
so clear and so complete that we shall 
comment only on the limitations which 
earlier experience on such circuits has 
indicated. This experience has been 
rather wide because in the early years 
of street lighting with incandescent 
lamps the low initial expense of a con- 
stant-voltage series circuit appealed to 
many operating men. Most of these 
circuits have long been discontinued 
because of a variety of operating diff- 
culties. On page 94 of “Street-Lighting 
Practice,” which was published in 1930. 
we presented the following statement 
summarizing our observations on these 
circuits: 

“Almost any non-standard system 
will operate satisfactorily when di- 
rectly under the control of its designer 
who has a personal interest in the suc- 
cess of the plan he has developed. |! 
is a matter of record that such systems. 
however, after passing into the hans 
of others. have been the source of te 
majority of the complaints regarding 
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or More Work with Less 
Manpower—Specify 


Shean FITTINGS 


Sherman can supply you 
with the type and quality 
of Electrical Fittings that 
you want—cast, stamped, 
or drawn, on precision 
machines that insure a 
high degree of depend- 
ability at minimum cost. 


Our line of Electrical 
Terminals, Seamless 
Round End Lugs, Fuse 
Clips, etc., includes hun- 
dreds of types, numerous 
styles of which are con- 
sidered standard by many 
government procurement 
agencies. 


Write for catalog, or let our 
engineers figure on your special 
requirements. 


H. B. SHERMAN MFG. CO. 


BATTLE CREEK, MICHIGAN 


Electrical Terminals @ Soldering 
Lugs @ Solderless Lugs @ Fuse 
Clips @ Special Electrical Fittings 
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the operation of series circuits and 
lamps.” 

Very likely some of the operating 
difficulties encountered in constant-volt- 
age series circuits for street lighting 
would be less serious in an industrial 
plant where the series circuit would 
be relatively short, the equipments 
would be in a compact area, and the 


conditions of outdoor service 


severe 
would not be present. 
An understanding of the inherent 


limitations in this method of operation 
will indicate the conditions under 
which successful performance is most 
likely to be obtained. These limitations 
include the following: 

1. Series lamps are designed for op- 
eration at a rated current value, and 
the unavoidable variations of manufac- 
ture appear as variations in voltage. 
As a result, the light output and life 
of individual series lamps become sub- 
stantially less uniform when they are 
operated at constant voltage rather 
than constant current. Diversity in per- 
formance is accentuated after some of 





the lamps have failed and have been 
replaced by new lamps, because the 
filament resistance is higher in the old 
lamps than in the new. Group replace- 
ment of all lamps on the circuit at 
intervals of approximately 1,500 hours, 
as suggested in the article, should al- 
ways be made in order to lessen the 
cumulative effects of these variables. 

2. Future changes in efficiency of 
series lamps mean _ corresponding 
changes in lamp volts and, with a fixed 
lamp load on a constant-voltage circuit, | 
changes in the circuit current. Any | 
significant departures from rated lamp | 
current produce proportionately much 
greater changes in lamp efficiency, light 
output and life, attended by increase in 
the over-all cost of light. Consistent 
and economical lighting service, there- 
fore, requires periodic measurements 
of the circuit current, with adjustment 
in the number of lamps or the size of 
one or two lamps in the circuit to main- 
tain proper current. 

3. The increase in circuit current 
when a lamp fails and is shorted out of 
the circuit tends to cause failures of 
other lamps, which in turn increase the 
current still more. Prompt replacement 
of burned-out lamps is important, as 
well as adherence to a group replace- 
ment schedule. 

4. Experience with cutouts in street 
lighting and in subway cars has dem- | 
onstrated that they do not always per- 
form perfectly, particularly as they 
age, and their dielectric characteristics 
are changed by temperature, humidity, 
pressure of the socket prongs, and 
other service conditions. An occasional 








premature breakdown appears unavoid- 
able. On the other hand, even low- 
voltage cutouts do not puncture con- | 
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These resistors may be mounted in 
groups or singly. Non-inductive, thin, 
flexible (when desired), the resistors 
are ideally suited for radio trans- 
mitters, loading equipment and many 
other uses where reliable performance 
is a necessity. See Cat. #1, Sec. 5 
for data as to rating, etc. 


Portable 
Phantom Loads for 
testing Watthour Meters 





Cat. 
No. 15301 


volts 


EQUIPPED WITH 
FULL LOAD—LIGHT LOAD 
SWITCH 
Simplifies testing 5—10—15—25—50 
ampere watthour meters 


** * _. —. Tear off and mail today 


To THE STATES COMPANY 
Hartford, Conn. 


Please send full information on Ohm-spun 
Phantom Loads. 





Resistors and Portable 
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sistently in service at an impressed 
voltage of only 460. There is also a 
tendency of cutouts to break down only 
partially at such voltages. 

5. The published data showing ex- 
cellent maintenance of light output 
throughout life of street series lamps 
depend upon constant-current operation 

ae rather than any characteristics of the 

The flexibility is excellent through a ° 
wide range of temperatures. A 0.016" series lamps themselves. As a lamp 
iat deli cn Gat a lee ages, its filament becomes smaller 
as minus 50° F. through evaporation and its resistance 
wane Ta ee higher. On a constant-current circuit 

the higher resistance results in in- 
creased wattage, which compensates in 
part or in whole for bulb blackening. 
On a constant-voltage circuit, however, 
increased filament resistance results in 
| decreased wattage. The lumen mainte- 
nance of street series lamps operated 
on constant voltage is not as good as 
| that of multiple lamps, because the 
heavier filaments cause greater bulb 
| blackening, even though in some cases 
| the bulbs are larger. 

6. The lack of flexibility of a con- 

| stant-voltage series circuit requires care 
in choice of a location for its use. All 
the lamps must be switched on and off 

| together. The area lighted and the 
amount of illumination provided are 
fixed by the circuit load. 

7. In case of short circuit or grounds, 
those lamps remaining across the 460- 
volt supply would probably be burned 
out. The fused safety switch listed 
among the circuit equipment would pre- 
sumably protect the luminaires against 
destructive arcing in such a case. 

8. Since most of the above problems 
may not develop until such a circuit 
has been in operation for a time, a 
temporary war structure is a more 
favorable location than a permanent 
plant. 


EXTRUDED VINYLITE 
TUBING 


V.I.T. +200: 


V.LT. 201: 


Will not lose its form up to 240° F. 

Resistant to pitch at 350° F. poured 
over the tubing to a depth of |/2 inch. 

The dielectric strength averages 800 
volts per mil. 





V.LT. +202: 
Excellent flexibility down to minus 
70° F, 
The dielectric strength averages 500 
volts per mil. 


SUPPLIED ONLY FOR DEFENSE ORDERS 


Write for samples 
and information! 


THE NATIONAL VARNISHED PROGUCTS CORP. 


211 Randolph Avenue, Woodbridge, New Jersey 





Warp Harrison, 

Kirk M. Ren, 

General Electric Company, 
Cleveland, Ohio. 


To the Editor of ELtectrica Wor.p: 


I have just read Mr. Shoemaker’s 
article in the February 20 issue of 
ELectricaAL Wor.p, on 460-volt series 
lighting, and I really believe he has 
something there. For quite some time 
I have been helping industrial plants 
secure temporary relief when they could 
not obtain new lighting equipment. 


INSTALLATION In a lot of cases they have been 
using RLM reflectors mounted quite 


The exclusive Everstick nut housing locks high. The reflectors were inaccessible 
the Anchor firmly on the rod, This for cleaning and I have in mind one 
speeds up installation. Plates are so I: . aibinasls he ee 
designed, that they expand easily into Pees Pare eee oe a: ey eee 
undisturbed earth, and extra holding using 240-volt lamps on 25-cycle. Of 
course, 240-volt lamps are less eff- 


power is achieved. Made of tough, 
rust-resistant malleable iron. Write for cient than 120-volt lamps and they cost 
more to replace. In some cases, I have 


bulletin. 
made good use of two 120-volt reflector 


EVERSTICK ANCHOR tel @ lamps in series although your idea car- 
FAIRFIELD, IOWA ries the thought much further. I think 
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More Necessary Than Ever! 
THE 


STAR PORCELAIN 
METER SEAL 


A positive protection against 
meter tampering. A simple, in. 
expensive, efficient way of stop. 
ping the power thief. To remove, 
it must be mutilated beyond fur- 
ther use. 


Send for Sample 


STAR 


PORCELAIN CO. 


51 Muirhead Ave., Trenton, N. J. 











Know pSeTae ete PX 
Experts Knowlt/ 


and Get an Expert’s Pay! 


What about your future? Who is safe today? Surely not 
the man who is contented to stand still! Know your job 
thoroughly—prepare yourself for jobs ahead. To do just 
this thousands of men have used 


The Croft Library 
of Practical Electricity 


The Croft Library is a complete electrical educator. It is 
founded on practice—on 20 years of shirt-sleeve experience 
—on work as it is actually Seas. It is jammed from cover 
to cover with the kind of hard-headed facts you want. 
Written so that the beginner can easily understand it, 


erators, armatures, commutators, transformers, circuits, 
switchboards, distribution systems—electrical machinery 
of every type—illumination in its every phase—the most 
improved methods of lighting—lamps and lamp effects, 
etc.—how to do a complete job, from planning it, to 
completion. 


No money down—easy payments 


Fill in and mail the coupon attached and we will send 
you the entire set of six volumes for ten days’ Examina- 
tion. We take all the risk—you assume no obligation. If 
you decide to koep the books send $3.0@ in ten days end 
the balance at the rate of $3.00 a month. Send the 
coupon NOW and see the books for yourself. 


EXAMINATION COUPON 


' 
' 

' 

| McGRAW-HILL BOOK CO.,330 W. 42nd St., N.Y.C 1 
; Send me for ten days’ examination on approva! ; 
* the Croft Library of Practical Electricity, 7 vols. Ii | 
| satisfactory I will send you $3.00 in 10 days an 

+ $3.00 monthly until the price of $18.00 is paid. ! 

{ not wanted, will return the books postpaid. (T« 

+ insure prompt shipment write plainly and fill in a!) + 
: lines.) ' 
; NaMe@ .cccccceccccececsesccnssesccereses?® 

: Home Address . 

: City and State 
; POBIGIOM wee cecccccercccseevccgcereoenees 

' 

' 
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BEHIND THE GUN 


... and behind the 
machine, men have 
learned to depend 
on Coffing Hoist- 
ing aes ment. 
Rugge epend- 
able and economi- 
cal. All Coffing 
ratchet lever hoists 
are tested up to 
100% over rated 
capacity. 























Illustrated is 
model ATG “Saf- 
ety Pull” ratchet 
lever hoist. 







OS428 sre te eee COS Bers Sm + 
=e 











Write today 
for Catalog GEO. 


COFFING HOIST CO. 


Manufacturers of 
Ratchet Lever, Spur Geared, 
Electric and Differential Hoists 
Trolleys 
Utility Maintenance Tools 


DANVILLE, ILLINOIS 








COHARDITE 


INSULATED TOOLS 













Reduce 


accidents 
Socket ; 
Wrench and service 
List Price . - 
$1.25 interruptions 


An ideal meter- 
man's tool that 
will greatly re- 
duce the possibil- 
ity of damage 
through = short ___ cir- 
cuits caused by the 
tool, Walden Worces- 
ter Spintite type forged 
and tempered steel 
blade, hardened socket, 
COHARDITE insulated to 
the socket head. Available in 

5/16", ¥%", 7/16" and '/2" hex nut size. 
Every tool tested to its full rated dielectric 
strength of 20,000 volts for one minute RMS 
before it leaves our plant. 


A full range of COHARDITE insulated small 
tools carried in stock for Meter and Distribu- 
on Departments. 


Send for a catalog 


The Connecticut Hard Rubber Co. 


408 East Street, New Haven, Conn. 
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April 


it is high time that we get away from 
some of the hidebound ideas of permis- 
sible voltage to ground on lighting cir- 
cuits where the equipment cannot be 
reached by the average employee. 

In running through the article, I no- 
ticed 26 volts drop on 250 feet of #14 
wire load 20 amperes. You mention 
the wire was in free air so I suppose 
the large amount of this drop was due 
to reactance. Ordinarily one would ex- 
pect only 13 volts drop on 250 feet of 
#14 wire, which I believe has about 
388 feet to the ohm. I am not question- 
ing your figures, but it does look as 
though there was quite a lot of react- 
ance. 

I understand about the film cutout 
and the assumption as well as the hope 
is that too many lamps would not fail 
and be shorted out before the entire 
system was given relamped attention. 
In fact, even the street cars are now 
operating 20 lamps in a series on 600 
volts and are trusting to luck that too 
many lamps will not burn out on a 
trip. It seems to me that some deli- 
cate relay could be installed in your 
480-volt circuit which would either in- 
terrupt the entire circuit or perhaps 
introduce a ballasting resistance if the 
current runs more than say 15 or 20 
percent. I realize that would call for 
additional critical material at this time 
which might not be desirable, but if we 
are planning for the future rather than 
simply for this time, I think something 
should be done to prevent what would 
be practically a dead short if burnouts 
began to “cascade.” 

CarLeton B. Fox, 
Consulting Engineer, 
St. Louis, Mo. 


To the Editor of ELtecrricaL Wor.p: 


Thanks are due to the men who 
added their ideas on 460-volt series 
lighting. Mr. Foster of Wilmington 
prefers lower voltages, as do we all. 
The special cases he refers to are the 
ones for which the little series circuit 
is intended. 

Mr. Harrison and Mr. Reid of Cleve- 
land like the group replacement fea- 
ture. They are troubled chiefly by 
after-the-war aspects of the idea, such 
as possible complaints as to lamp per- 
formance, and improper use of the 
circuit. Sound comments. Their data 
on film cutouts is pertinent. As to 
maintenance of candlepower through 
life, each of thirty-one 294-watt lamps 
on a 460-volt circuit, so as to be slightly 
undervoltage at first, and replaced as 
a group at 1,500 hr., will average a 
higher percent of initial lumens than 
will a group of the usual 300-watt 
lamps, which will have lost over 18 
percent of their light at failure. 

Mr. Harrison, Mr. Reid, and Mr. 


Fox noticed the incorrect use of a 
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Paragon 


TIME CONTROL 
ENGINEERS CAN HELP 


Be sure to consider Auto- 
matic Time Controls in 
your plans for post-war 
equipment and machin- 
ery. Paragon Timers are 


being used for an amaz- 


ing variety of jobs . 


they are accelerating 
machinery efficiency 
and human efficiency... 
saving time and increas- 


ing production. 


Ask a Paragon Timer 
Engineer to help plan 
your post-war equipment. 
No charge; no obligation. 
PARAGON ELECTRIC COMPANY 


407 South Dearborn St. 
CHICAGO, ILLINOIS 


WeDo Tei) 0 ae 


BUILDERS OF ELECTRICAL EQUIPMENT SINCE 1905 
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BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems. 

11 Park Place, New York City 

36 State Street, Albany, N. Y. 








BLACK & VEATCH 


Consulting Engineers 


Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 


4706 Broadway, Kansas City, Mo. 





E. J. CHENEY AND CO. 


ENGINEERS AND CONSULTANTS 


Design, Supervision of Construction 
Rehabilitation Engineering, Reports, Studies 
Valuations, Economic and Business Surveys 


New York 











61 Broadway 





COLUMBIA ENGINEERING CORP. 


STRUCTURAL, MECHANICAL & 
ELECTRICAL ENGINEERS 


War Plant Design - Supervision of 
Construction - Engineering Reports 


61 Broadway 323 Plum Street 
New York, N. Y. Cincinnati, Ohio 


HUGH L. COOPER & CO. INC. 


General Hydraulic Engineering, including the 
design, financing, construction and management 
of hydro-electric power plants. 


30 Rockefeller Plaza New York 


JULIEN H. DAVIS 


Member A.L.E.E, 
Consulting Engineer 
Industrial 
Utility—Electrical—Mechanical 


740 So. Broadway Los Angeles, Calif. 





DAY & ZIMMERMANN, INC. 
ENGINEERS 
Design - Construction - Management 
Investigations and Reports 


PHILADELPHIA 


Packard Building CHICAGO 


NEW YORK 


Ebasco Services Incorporated 
Industrial Division 


Design and Construction 
Financial and Operating Consultation 
Investigations and Reports 
Consulting Engineering 


Two Rector Street New York 















Electrical Testing Laboratories Inc. 


WAR WORK TESTS 


ELECTRICAL — MECHANICAL — PHYSICAL — 
CHEMICAL — for compliance with Government 
Specifications. 


Inspection—Analysis—-Research—Cer tification 
2 East End Avenue at 79th Street New York 
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PROFESSIONAL SERVICES _ 








H. F. FERGUSON 


Consulting Electrical Engineer 


Rate Investigations and Comparisons 
Plant Surveys—Reports 





Youngstown, Ohio 





288 Alameda Avenue 








ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Rural Lines—Transmission Lines 
Fire Alarms—Telephone Lines 


48 Griswold St. Binghamton, N. Y. 


FORD, BACON & DAVIS, Inc. 


ENGINEERS 


DESIGN « CONSTRUCTION 
VALUATIONS ¢ REPORTS 
New York — Philadelphia — Washington — Chicago 





FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive Chicago, III. 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 
DESIGN, CONSTRUCT, OPERATE & MAINTAIN 
INDUSTRIALS AND PUBLIC UTILITIES 
Reports ¢ Rates e Labor relations ¢ Safety 
Purchasing ¢ e Laboratory 


61 Broadway . National Press Bldg. 
New York Reading, Pa. Washington, D. C. 


Costs 


HENKELS & McCOY 


(Electric & Telephone Line Construction Co.) 

Wood pole transmission lines 

Electric Distribution and maintenance 
Philadelphia, Pa. 





HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 


Transmission Lines, Substations 
46 So. 5th St., Columbus, Ohio 
327 South LaSalle Street, Chicago, DL 
136 Liberty St., New York 


WILLIAM S. LEFFLER 


succeeding 
CHARLES F. LACOMBE—WILLIAM 8. LEFFLER 
Engineers—Economists 
RATE RESEARCH von SALES RESEARCH 
‘Oo 


















POST-WAR PLANNING 
Cost Analysis Rate Cases 
Noroton, Connecticut 






CHAS. T. MAIN, INC. 


Engineers 
Boston, Mass. 


Electric, Steam and Hydraulic Projects. 
Investigations, Reports, Designs and 
Appraisals. 
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J. H. MANNING & COMPANY 


ENGINEERING 
SERVICES 


120 BROADWAY, NEW YORK 


DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 
Hydro-Electric Development, Dams, Water Supply, 
Flood Control. Engineering Problems relating to 
Water Rights and Water Power Law. Appraisals. 

New York City, 50 Church St. 


ARTHUR L. MULLERGREN 


Engineering-Management 
Public Utilities—Natural Gas 


Kansas City, Mo. 


Recording & Statistical Corp. 


BILL ANALYSIS—CONSUMPTION 
STUDIES 


THE ONE-STEP METHOD 


Bill Frequency Analyzer 
102 Maiden Lane 


New York 





SANDERSON & PORTER 


Engineers 
for the 
FINANCING—REORGANIZATION— 
DESIGN—CONSTRUCTION— 


of 
INDUSTRIAL and PUBLIC UTILITIES 
Chicago New York San Francisco 








SARGENT & LUNDY 


ENGINEERS 
140 South Dearborn St. 


Chicago, III. 


STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 
Reports * Examinations * Appraisals 
Consulting Engineering 
BOSTON »-NEW YORK ¢ CHICAGO e HOUSTON 
PITTSBURGH ¢ SAN FRANCISCO ¢ LOS ANGELES 





WELSBACH ENGINEERING AND 
MANAGEMENT CORPORATION 


Engineering - Electrical Construction - 
Management - Electric and Gas Street 
Lighting Maintenance 
1500 Walnut Street Philadelphia, Pa. 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Engineers — Constructors 


New York, N. Y. 
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ANTED »s AN ENGINEER WITH PLENTY OF IMAGINATION | 
An Out-of-the-Ordinary Opportunity for an Out-of-the-Ordinary Man 


This is an unusual sort of an advertisement. It is 
unusual because a client of ours has asked us to help 
them find an unusual sort of a man to fill rather an 


unusual sort if position. 
First of all, this man must be 


ical engineer having both real design imagination 


and a finger on the pulse of w 


the electronic, radio, and electrical industries. Sec- 
ond, he must be the type of fellow who is visionary 
enough to be constantly alert to new ideas, yet prac- 
tical enough to understand manufacturing limita- 
tions. Third, it would be just fine, if such a man 
also had training in the design and development 
of relays, timers, and solenoids. 

The position? Well, primarily it will have to do 
with helping our client to maintain his present 
leadership in the items that are regularly produced. 


This activity at present is, of 
voted to war work. Next, and 
is the task of designing other 


THE HARRY P. BRIDGE CO. Advertising Counsellors 


in all of its 


step ahead of the needs which will surely arise 
with the rapid development of the Electronic art 
hases. 


That’s where imagination 


and a close knowledge of the field come in. | 


an electro-mechan- 


The offer? 


hat is going on in 


with his abilities. 


course, 100% de- 
by no means least, 


items to keep one vertisement. 


HARRY P. BRIDGE, President 


To the right man is offered a con- 
nection with a nationally-known, long-established 
firm located in Eastern Pennsylvania. It is a firm 
large enough to afford unlimited opportunity to 
the right man—yet small enough to assure rapid 
individual recognition of jobs well done. The | 
engineer selected is assured of free reign to initia- 
tive, good working conditions, attractive remunera- 
tion, and important war work for the present 
coupled with future possibilities in full keeping 


If you feel that you can fill the position, write 
in detail. Your correspondence will be treated 
with strictest confidence. 
ployes who might be interested know of this ad- | 


All of our client's em- 


812 Real Estate Trust Bldg., Philadelphia, Pa. 


POSITIONS VACANT 


VYATCH ENGINEER — Experienced, capable, 
sober and reliable man for steam turbine 
ric plant in a city of the south. High school 
graduate, or better, preferred. Drifters and 
ers for high wartime pay rates need not 

If you are looking for a normal position, 

ut od rates, give names of references, age. 
family situation, draft classification, education 
i full outline of experience in first 


ssion is given. P-519, Electrical World, 520 
chigan Ave., Chicago, III. 


ELECTRONICS ENGINEERS—Electrical engi- 
neer to design electronic devices as applied 
lustrial control, welding and similar ap- 
ylications Also an electrical engineer 
edge of electronics for application work. 
V1 Westinghouse Electric & Manufacturing 
mpany, Room 1415, Union Bank Building, 
Pittsburgh, Penna. 


FIRE PROTECTION ENGINEER and Inspec- 
Permanent positions open in New York, 


Pr yilvania, or the Middle West with large 
nd rial fire insurance organization, Previous 
Kr edge in this work not necessary. Appli- 


a 1ust be a technical graduate with manu- 


fac ing or engineering experience, and pos- 
sess good personality. Send photo with letter. 
Men subject to draft for military service can- 


P-526, Elecrical World, 330 
ZOrks 2; 2> 


OPERATOR WANTED—Permanent iob 
1odern steam station of power company 
in ill southern town. Experience necessary. 
Th ugh technical training desired; some is 
88 al, Basic minimum of high school edu- 
i Not temporary job in war plant. Per- 
1a it opening for sober, reliable and capable 

In replying outline experience, education 
ul eference. Give family and draft status, 
UB shysical condition. Good but not war- 
nt a salary. References confidential until 
sed. P-523, Electrical World, 520 N. 
I gan Ave., Chicago, IIl. 


considered. 


W. 42nd St., New 


SHIFT 





TO WORK in our Research department. 
st have some electrical training, some 
ledge of machine work and be able to 
blueprints—also have some drafting ex- 
ce. Excellent prospects and good pay 
S in of our choice. Must be draft exempt. 
Pos\\ion permanent. P-528, Electrical World, 
( Michigan Ave., Chicago, IIL. 
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letter. | 
References will not be contacted until your per- | 


with | 
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MANUFACTURER’S SALES 
REPRESENTATIVES 


sopecenat manufacturer of 
ISTRIBUTION TRANS- 
FORMERS, also DRY TYPE TRANS- 
FORMERS. Oil cooled units, 1500 KVA, 
70,000 Volts and below. Air cooled units, 
600 KVA, 2500 Volts and below. Selected 
and exclusive territories offered to accepted 
applicants. Write giving details as to ex- 
perience and territory desired. Excellent 
opportunity for those calling on industrials 
and utilities. 


DAVIS TRANSFORMER COMPANY 


INCORPORATED 1926 
CONCORD, NEW HAMPSHIRE 





- 


| 





= Wanted to 
POWER and 











<q SOROGDDDODDESEUROUEOSENOOEOOONECeCeOOReeOEDAOREnONEONOOESEEOEHOEDESEEEOEDEESCcaLOEEEDORSeReecesensense”. 


UNUSUAL OPPORTUNITY 


For an electrical engineer with technical education, 
experience and ability to develop into superintend- 
ent of operation of public utility. Must be qualified 
in all phases of production, transmission and dis- 
tribution and have ability to supervise. Experience 
in town of approximately 50,000 desirable. Replies 
held in strictest confidence. 


P-512, Electrical World 
330 West 42nd Street, New York Ci 





Fgevccnennnnencecnscenesenccccsnesornacsess: 
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METER TESTING AND READING : 


Mostly experienced sober studious man 
desired, above draft age, for permanent 
position. Pacific Northwest. Population 
five thousand. 


P-517, Electrical World 
330 W. 42nd St., New York, N. Y. 


PE 
eneeececoccccenecccecevecceceegeecceces: 





EXECUTIVES AND 
TECHNICAL MEN 


We solicit inquiries from qualified candidates who 
desire to contact employers for positions paying from 
$2,500 to $20,000 per year, Confidential. Est. 28 years. 
(Inquiries from Employers entail no obligation) 


THE NATIONAL BUSINESS BOURSE 
H. H. Harrison, Director 
Jackson Blvd. 


20 W. hicago 
PTT eeeecececcccccccneusegage. 


OOREROCGRERGORRSEREaeeteREROResoReseeeeES 
euaneennenagnseceansacenssececescacnsnee 
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EMPLOYMENT SERVICE 


SALARIED POSITIONS — This advertising 

service of 383 years’ recognized standing 
negotiates for high salaried supervisory, tech- 
nical and executive positions. Procedure will 
be individualized to vour personal requirements 
and will not conflict with Manpower Commis- 
sion. Retaining fee protected by refund pro 
vision. Identity covered and present position 
protected. Send for details. R. W. BIXBY, Inc 
262 Delward Bldg., Buffalo, N. Y. 


EXECUTIVE AND TECHNICAL MEN, Quali- 

fied candidates desiring $2,500 to $20,000 po- 
sition may contact employers through our con- 
fidential service established 27 years. The 
National Business Bourse, 20 W. Jackson Blvd., 
Chicago. 


POSITIONS WANTED 


ENGINEER — Experience includes responsible 
charge of design, construction and operation 


for power generation: transmission and distri- 
bution for large industrial plans: with asso- 
ciated hydro-electric and steam plants. Pres- 


work nearing completion. 
Licensed professional en- 
42nd 


ently employed on 
Not subject to draft. 
gineer. PW-521, Electrical World, 330 W. 
St., New York, N. Y. 





ENGINEER ex- 
management, construction, valua- 
tion, sales, electrical and mechanical equip- 
ment, past draft age. PW-524, Electrical 
World, 520 N. Michigan Ave., Chicago, IIl. 


GRADUATE ELECTRICAL 


perienced 


ELECTRICAL ENGINEER, above draft age, 
thirty years experience electrical construction 


and operation, just completed electrical con- 
struction $9,000,000 project desires position 
PW-525, Electrica! World, 330 W. 42nd St., 
New York, N. Y 








ELECTRICAL ADVERTISING and sales pro- 

motion manager. Many years full charge 
department electrical press. Novel advertis- 
production-stimulation ideas 


ing, promotion, 
Trained executive. Married 4H. Well known 
electrical trade executives. Gilt edge refer- 
ences. JW-529, Electrical World, 330 W. 42nd 
St., New Yerk, N. Y. 
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SEARCHLIGHT SECTION 


(Classified Advertising] 


Employment ° Business 
Equipment (Used or Resale) 


OPPORTUNITIES 


DISPLAYED RATE 
Rate $7.25 per inch for all advertising other than 
contract. Contract rates on request. AN ADVER- 
TISING INCH: %” on one column, 3 coluinns— 
30 inches to a page. 
UNDISPLAYED RATE 


10 Cents a Word, Minimum $2.00. 
WANTED (full or part time salaried employment 


POSITIONS 


OvUeDORN Fane NenOREECHOOeCEOSaEDHeEOOeLeUEOOR OE ODERCECoeNeHONSOR SORE SENOESOSOREERESEY 


mly), % of these rates, in advance. 
BOX NUMBERS —Care of publication New York, 
Chicago or San Francisco offices count as 10 words. 
EW 
Fscsnsensneersernnteenveneneeeinneenmenenieennnioniaennnesiannmncnnnnnnnaieil 
geeonncnncsscccanocnsasecccsssessnsessccsentscasescnconetscccesensoaeseccosasesncocesconnssnseneecssosa‘e 
g 
: ROTARY CONVERTERS—3 PH. 60 CY. 
; D.C. AC. 
K.W. Make R.P.M. Volts. Volts 
; 1—1500 Whse. 720 650 11500 
s 1—1250 G.E. 720 250 2300 
= 1—1000 Whee. 900 600 2300 
2— 750 Whse. 1200 600 2300/4000 
1— 300 G.E. 1200 600 13200 
: ROTARY CONVERTERS—3 PH. 25 CY. 
2—1500 G.E. 500 225/275 6600 
1— 500 G.E. 750 225/275 6600 
M.G. SETS—3 PH. 60 CY. 
1—1500 S: = 720 600 6600 
1— 5600 720 600 13200 


BELYEA COMPANY, INC. 


51 Howell Street, Jersey City, N. J. 


OGURHRERODUSOEDORUEOROROROEDOGOEUSGEGURSEOGORONOUDOGCDDEGHOUGUGEEOEDOCURURORUGCESUSSECEDES > © “SRGROGRAOURESROUEDSDESE DASE ERAGROGENEDEROGEONDEDLELEOOSODOUEORORSESEOESOCREESOEONEOEEREDS 


OUOODOREDODEROEFODO NE DEOO NHS REEUSODENSDOOTOS: 








“Meeenenesnnscceececess: SORDOSOS EERE RR SER OSS ODE DeR ES EO SED eEDERS 
| a aM eae 
: 
Power Equipment | 
i Released by Utilities & Industrials 
# Turbines, Generators, Steam 
# and Oil Engines, Boilers, 
i Motor Generators, Rotaries, 
= rT. 
i ransformers, Motors, Com- i 
pressors, etc. i 
5 
¢ Service backed by 38 years’ experience i 
| BREW, WOLTMAN & CO. | 
: 3 
: ’ “7 
i 30 Church St., New York ; 





CePOeeecenceccenencecenceusnncencescenencenceueoeanennesnsousenssonscececcesssucnsceans 


FOR SALE 


ALLIS CHALMERS 
SYNCHRONOUS MOTOR 


In first class operating condition 


ee hase 350 Phase .. 3 
Cycle .... 60 RPM .... 1200 
Excitation Volts... ......s00:. 250 


Motor Voltages ...440, 2300, 4600 
Please make us an offer. 


U. S. Electrical Motors, Inc. 
200 E. Slauson Av. 
Los Angeles, Calif. 


<#NCGGSOLOOGAAOLEGALONOUOODENEAAOOSEOCONDAEODERNUOOOENSOAERAROUOEOAEAOOOEREOOOOOOSAOOEENOOOREROOOEOSONOORS 





Idle Equipment Available 


ae KW Westinghouse Turbo-Gener- 

ator 

1—500 KW Allis-Chalmers Turbo-Gener- 
ator 

1—8550 Square Ft. Surface Condenser 

1—300 KW Rotary Converter and Auxil- 
laries 

1—Lot Miscellaneous Auxiliaries 





Send for Descriptive 
List and Details 





Nebraska Public Power System 


Columbus, Nebraska 


sUOROLULEOEOODOREOGOEEORREREGHOQURGDEOGROOEDSEODGROCOCHEOEDEOSOOGOADOESURIGUEDEROROEOOROORONOOROEROREOED 


For Employment ads see p. 137 
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multiple circuit resistance chart on a 
series circuit calculation. 

Thanking Mr. Fox for his encourage- 
ment, and the other authorities for their 
constructive comments, we look forward 
to hearing further from any who use 
the suggested war plant circuit to con- 
serve our vital supply of copper. 

Grorce E. SHOEMAKER, 
Lighting Service Section, 
Philadelphia Electric Co., 
Philadelphia, Pa. 


Bare Neutral 


To the Editor of EtectricaL Wor Lp: 


The article “Bare Neutral Saves 
Critical Material,” prepared by J. C. 
Runyon, consulting engineer, that ap- 
peared in the February 6 issue of Evec- 
TRICAL WORLD, is in my judgment most 
interesting and a very timely subject. 

It bears out the many arguments that 
we in the contracting game have had 
for so long. May we have many more 
of the same. 

Hersert T. MILLER, 
Electrical Service Co., 
Brownsville, Pa. 


To the Editor of EtectricaL Wor tp: 


The writer wishes to compliment you 
on the article that was written by Mr. 
Runyon which appeared in the ELec- 
TRICAL Wor.tp, February 6, 1943, re- 
garding the matter of “Bare Neutral 
Saves Critical Material.” I agree with 
the principle of the bare neutral system 
and the value of the article from an 
informative standpoint, and suggest 
that it be publicized more for the bet- 
terment of the industry. 

HERMAN SIEGEL, 
Wally Electrical Supply Co., 
Pittsburgh, Pa. 


Recent Rate Changes 


Kentucky Urimities Co. has been di- 
rected by the state Public Service Commis- 
sion to reduce its rates and charges for 
electric service supplied by it to the extent 
of $500,000 annually, such reduced rates to 
become effective on bills mailed on and 
after April 1, 1943. The commission ordered 
this reduction following its study of ad- 
vance statements of operating revenues, 
expenses, and income of the company for 
the calendar year 1942. The new rate 
schedule is the latest in a series of reduc- 


tions which, in eight years, have saved 
Kentucky Utilities Co. consumers $2,250,- 


000 a year, the commission announced. The 
rate reduction last year was a profit-shar- 
ing scheme by which consumers received 
a refund of $300,000 in the form of free 
service for April. The total reduction or- 
dered in 1942 was $600,000, but the com- 
mission ordered the company to credit 
half of it to the reserve fund for deprecia- 
tion. The reduction last year represented 
$600,000 profits exceeding what the com- 
mission found to be a fair and reasonable 
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return of $2,650,000. It was also announced 
that the company for the duration would 
eliminate its penalty for failure upon the 
part of the customer to pay his bill within 
the stated discount period. 


Vittace or Brocton, N. Y., which op- 
erates a municipal electric plant, has been 
authorized by the state Public Service 
Commission to put into effect reduced rates 
which will save electric consumers approxi- 
mately $5,100 annually. The new charges 
became effective on March 31. The revised 
schedules extend to all service classifica- 
tions with residential users receiving the 
largest share of the reduction—about $2,500 
per annum. 


Vittace or Ancetica, N. Y., which op- 
erates a municipal electric plant, has been 
granted permission by the state Public 
Service Commission to revise rate schedules 
which will result in a saving annually of 
approximately $1,000 to consumers. 


Recent Legislation 


Inp1aANA—Governor Henry S. Schricker 
has signed House bill 445, which amends 
the public utilities act to authorize the 
board of directors of a municipally owned 
and operated utility to provide for em- 
ployees’ retirement and permits investment 
of surplus retirement funds in purchase of 
retirement income contracts or retirement 
annuity contracts written by a regularly 
licensed insurance company. The bill car- 
ries an emergency clause and is in immedi- 
ate effect. The Governor has also signed 
House bill 290 which strikes out provisions 
of present laws requiring the state Public 
Service Commission to give notice by mail 
of hearings and stipulates that publication 
of the hearing in two newspapers shall be 
sufficient notice. 


MicuicaAn—Legislature has killea a bill 
which would have provided for utility rate 
adjustments where the utility company 
would otherwise pay excess profits taxes 
to the government. 


New York—Assembly has passed and 
sent to the Senate the Mitchell bill to 
amend the public service law, in relation to 
submetering companies. (A. Int. 686, 
Printed No. 725). Assembly has _ passed 
and sent to the Senate the Moffat bill, 
amending Para. 1014 Public Authorities 
Law to provide no expenditure shall be 
made out of proceeds of securities or 
other obligations issued by State Power 
Authority, for any purpose other than pay- 
ment of expenses of issuance, until ad- 
vances by state shall have been repaid: 
state comptroller shall pay all such repaid 
advances to credit of post-war planning and 
capital reserve fund. (A. Int. 1265, Printed 
No. 1422). Senate Intro. No. 1645, intro- 
duced by Senate Rules Committee at the 
request of Senator Baum and referred to 
Codes Committee, amend Para. 292-a Civil 
Practice Act to provide a limit to negli- 
gence action, arising from ownership, oper- 
ation or maintenance of public utility by 
public corporation or by its transferror oF 
assignor, provision that examination a(ter 
order for taking testimony by deposition 
shall not be limited so as to prevent or re- 
strict inquiry concerning facts of negli- 
gence, liability or damages. Assembly /ias 
passed and sent to the Senate the Mitchell 
bill, requiring public utility companies 
which have optional rates for different 
kinds of service, to notify the customer once 
a year which ‘type of service would have 
cost him the least. 
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MOTORS GENERATOR SETS 


0 KW, 600 volt, GE, sq. cg. 
| KW, 250 v., GE Synch. 
0 KW, 125 v., Wsgh., Sq. Cage. 
) KW, 125 v., GE Sq. Cage. 
KW, 125 volt, Electric Products, syn. 


Lit it 


MOTORS—3 PHASE 60 CYCLE 


1—720 HP, 360 RPM, 440 volt, G.E., syn. 
1— ) HP; 1200 RPM, 440 volt, GE, syn. 


i—400 HP, 614 RPM, 440 voit, Westg, slip 
I gE. 

1—335 HP, 600 RPM, 2300 volt, GE, syn. 

i—300 HP, 720 RPM, 2200 volt, G.E., SL Re. 

1—250 HP, 6514 RPM, 4000 volt, G.E., syn. 

|—250 HP, 600 RPM, 4000 volt, G.E., Sync. 


| 


HP, 900 RPM, 440 volt, Westg., sl. rg. 
1—200 HP, 600 RPM, 2200 volt, G.E., Bl. rg. 
i—200 HP, 450 RPM, 2200/4000 v., G.E., sl. rg. 
1—1 HP, 1800 RPM, 2300 volt, Al. Ch. sq. cg. 
1—150 HP, 900 RPM, 440 volt, Al. Ch. sl. rg. 
1—150 HP, 720 RPM. 440 volt, G.E., slip ring. 
1—150 HP, 600 RPM, 440 volt, G.E., slip ring. 
1—150 HP, 400 RPM, 440 volt, G.E., sq. cg. 
2—125 HP, 720 RPM, 440 volt, G.E., slip ring. 
i—100 HP, 900 RPM, 440, Westinghouse, aq. 
cK 

i—100 HP, 900 RPM, 440 volt, G.E., slip ring. 
3—100 HP, 729 RPM, 440 volt, G.E., slip ring. 
i—100 HP, 720 RPM, 440 volt, G.E., sq. cg. 
i—100 HP, 600 RPM, 440 volt, G.E., slip ring. 
1—100 HP, 600 RPM, 440 volt, G.E., sq. cg. 
i—100 HP, 514 RPM, 440 volt, G.E., sq. cg. 
2—100 HP, 450 RPM, 440 volt, G.E., sq. cg. 
i—90 HP, 400 RPM, 550 volt, Cr. Whir, sq. cg. 
1—75 HP, 900 RPM, 4000 volt, Elec. Mach. 


svn. 

i—75 HP, 900 RPM, 
Morse, slip ring. 

1—75 HP, 900 RPM, 440 volt, GE, sq. cg. 


220 volt, Fairbanks, 





 Relanas Idle, 








1—75 HP, 720 RPM, 440 volt, Westghse, slip 
ring. 

1—75 HP, 720 RPM, 440 volt, GE, sq. cg. 

1—50 HP, 900 RPM, 440 volt, GE, slip ring. 

1—50 HP, 900 RPM, 440 volt, GE, sg. cg. 


MOTORS—D.C. 230 VOLTS 


1—250 HP, 760 RPM, Electro Dynamic. 
1—150 HP, 750 RPM, Electro Dynamic. 
1—125 HP, 600 RPM, Westinghouse, SK. 
1—100 HP, G.E., 575 ee 

1i—100 HP, 625 RPM, G.E 

1—65 HP, 1000 RPM, G. E., .. type RC. 
1—50 HP, 750 RPM, Westinghouse, type SK. 
1—50 HP, 700 RPM, Crocker Wheeler. 
1—40 HP, 775 RPM. Westinghouse. 
1—40 HP, 300 RPM, G.E. 

1—30 HP, 750 RPM, G.E., type RC, 


TRANSFORMERS 


z—400 KVA, G.E., 4156-240/480 v., Scott taps. 
3—300 KVA, Pittsburgh, 7800/440 volts. 
3—250 KVA, Westinghouse, 5500/440 volts. 
1—200 KVA, Pittsburgh, 7800-110/220 volts. 
3—150 KVA, G.E., 33,000 2300/4000 Y. 
1—150 KVA, G.E., 2400-120/240 volts. 
3—100 KVA, Westinghouse, 11,430/250 volts. 
a KVA, Pittsburgh, 1375/2750-110/220 
volts. 
1—100 KVA, G.E., 2200-110/220 volts. 
3—100 KVA, Westinghouse, 13200 250 volts. 
38—75 KVA, G.E., 13,500-7500/440 volts. 
1—75 KVA, G.E., 3 phase, 4156Y-120/208Y. 
1—75 KVA, Pittsburgh, 7600-110/220 volts. 
3—50 KVA, Wagner, 4150-220 volts. 
—_—e Pbgh. 7500/15,000 volts-110/220 
volts. 
4—37% KVA, 2200-220/110 v. 
7—25 KVA, Westg., air cooled, 440/220-110 v. 
1—25 KVA, G.E., 220/110-220/110 volts, 
2—15 KVA, G.E., 2300-115/230 volts. 





Out-of-Service Power Units 


For Needed Service in War Industry... 


:| Now, with war manufacturing reaching an all time high, more and more manufacturers are 


looking to “REBUILT POWER EQUIPMENT” as the solution to equipment shortages ... 


they need it. . 


: Chicago Electric is helping them keep “on schedule” by supplying what they need, when 
- Release your idle equipment for renewed service where it is needed. 


Chicago Electric Offers a Valuable Service To War Plants 


°® GENERATORS ° 
* AC & DC MOTORS 
¢ AIR COMPRESSORS 


CHICAGO 


“one 
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STATION M 





M. G. SETS 
© SWITCHBOARDS 
© TURBO GENERATORS 


ELECTRIC CO. 
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WANTED 


HVC SCUUUEUASADEURERAAOOEEREGUEOAUOEAEEUAEEEUUAUSOAUAALEREAUOEEEAOOTESENOUODEGROGOEEREAAGEESANOGESOOOOEASUOUASSEAUEOSEREOOLSOREEGUODEARDOGEREDOOORROAOGOORAUODOSRUOOOONAEOOOOERRNOOGOOOGENEUOOOOROEOSOSEONEONS 


TRANSFORMERS WANTED 


in operating condition or burnt out. Mail us list 
giving complete nameplate data and stating condition. 


We Rewind, Repair and Redesign all Makes and Sizes 
ALL TRANSFORMERS GUARANTEED FOR ONE YEAR 


Prices quoted on request. 


THE ELECTRIC SERVICE CO., 


“AMERICA’S USED TRANSFORMER CLEARING HOUSE’”’ 


‘COLEOUREROAOREEOGGOOOOOODGDORODORADOA OED OLESOSEOONAEOORAODEOROGEESLOSORODROOOLOEDORGOOOGEORDOEORGOROOGROAUGREOROOSOSROGSORDOSAUGEEEDOOLOEOREOOOGHOGHAGHORAO OER ROSA GR OEOOHOeRO RG SsoRen ARR oOROOOHOREEONR. 


April 


@ PLATING GENERATORS 
® WELDING GENERATORS 
@ TRANSFORMERS 


1314 W. CERMAK RD. 
CHICAGO, ILL. 
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INC. 


Since 1912 CINCINNATI, OHIO 


<OUCUOSEDOUCRDLOGHOOUEOOOESEDEOOHUOROGROGOOSEOOOELSOOSEOESDOEDOERORAESESEOEOEEDSSoRess: 


3, 1943 


J.L. HEMPHILL & CO... PHONES 


1602 53rd STREET, NORTH BERGEN, N. 2: 
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POWER FOR PRODUCTION! 


MOTORS—VARIABLE SPEED 230 VOLTS 


2—100 HP, 475/1375 RPM, Electro Dynamic. 
1—90 HP, 470/940 RPM, General Electric. 
1—75 HP, 525/1575 RPM, Electro Dynamic. 
1—60 HP, 600/1200 RPM, General Electric. 
1—35 HP, 500/1500 RPM, Westinghouse. 
1—35 HP, 350/1050 RPM, Electro Dynamic. 
1—30 HP, 225/900 RPM, Crocker Wheeler. 
2—25 HP, 300/900 RPM, Electro Dynamic. 
1—20 HP, 750/1500 RPM, General Electric. 
1—15 HP, 300/1200 RPM, G.E. 

1—13/18 HP, 350/1200 RPM, Electro Dynamic, 
1—5 HP, 600/1200 RPM, General Electric. 
1—5 HP, 450/1800 RPM, Crocker Wheeler. 
1—5 HP, 400/1600 RPM, Diehl. 

1—5 HP, 225/900 RPM, Electro Dynamic. 


INSTRUMENTS 


25—Westinghouse type U recording ammeters 
with split core CT. 

25—Westinghouse type U 
meters, 


recording volt- 


TURBO-GENERATORS 


600 KW Terry dual bleeder condensing Tur- 
bine only. 

1—500 KW, G.E., 3 ph., 60 cy., 480 volt, 
bleeder. 

1—375 KVA, Westinghouse, non-condensing. 

1—300 KW, G.E., 3 ph., 60 cy., 220 volt, cond. 

1—200 KW, G.E., 3 ph., 60 cy., 220 volt, cond. 


OIL CIRCUIT BREAKERS 


1—3000 amp., 15,000 v., 3 pole, G.E., type 
FK-130. 

1—3000 amp., 600 v., 4 pole, G.E., type FK-24., 

1—1600 amp., 7500 v., 4 pole, Westg., B-2. 

1—1200 amp., 15000 v., 4 pole, Westg., B-2. 
Also complete stock of small sizes. 






—— oomee creer pamerennencrcnc: 


NEW YORK: 6s Longe 5 5-3227 
NEW yates UNion 3-2600 


in 
New and used equipment 
recently released from service 


by a number of electric and 
gas utility companies. 


SO IG)» 


POWER PLANT EQUIPMENT 
CONSTRUCTION EQUIPMENT 
SUBSTATION EQUIPMENT 
TRANSMISSION LINE 
MATERIALS 
KONO 


Send for new list,... to 


APPARATUS EXCHANGE 
EBASCO SERVICES INCORPORATED 


Two Rector St. New York, N. Y. 


a et a ee a ee 


x 


"Atiractively priced !! 


200 KW West. Motor Generator Set 600 V. D.C. 
with 290 HP syn. 3/60/2200, 900 RPM motor 
Complete and in excellent shape! 


IRON & STEEL PRODUCTS, INC. 


13438 S. Brainard Ave., Chicago, Ill. 
“Anything containing IRON or STEEL" 
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INFORMATION 


Good times, bad times, any time— 
the advertisements in Electrical 
World bring you useful, constructive 
information on products and services 
available. Be sure you see all the 
advertising pages—it's an easy way 
to keep up to date on the l/atest 
and best equipment, methods and 
services. 
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their products in the 1943 edition of the Electrical Buyers’ Reference 
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Wuen A FAULT OCCURS on a d-c 
circuit in which generators, converters or 
rectifiers are connected in parallel to feed large motor 
drives, the rate of current rise is extremely rapid. 
Rates of the order of several million amperes per 
second are not uncommon. 


With such rates of rise, conventional circuit breakers 
designed to open in 3 cycles, or even in 11% cycles, 
must be built to withstand the effects of the high cur- 
rents encountered. Bus structures must be of ample 
conducting material and must be heavily braced. 


AVE MATERIALS 
But rapidly rising currents can be interrupted much 
more quickly. The current can be limited in a period 
o! the order of .038 cycle. Under such quick-opening 
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Keeping fault currents to low 
peak values is a matter of 
speed in opening the circuit. 


AIR 


IMMERSED 
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conditions, materials in the system can be much 
lighter; bracing of buses much simpler. 


SAVE MACHINES 


Slow opening gives time for a flash-over to damage 
brushes and brush-holders. Fast opening saves them; 
saves manpower and time used in repairs or replace- 
ments and, in these times, saves machines for produc- 
tive service when replacement parts are not available. 


HIGH-SPEED CIRCUIT BREAKERS 
HAVE PROVED THEIR VALUE 


I-T-E has high-speed circuit breakers in service. They 
are new but their record is well-founded. Our engi- 
neers will gladly tell you about them. 


SWITCHGEAR 


IN AIR © ENCASED IN STEEL 


D MACHINE S 


Nonpareil usually stays far 
below its guarantee. 


Turbine Oil Aciity.o expressed 
by neutralization number 


NONPAREIL 
Guarantee 
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Typical Nonpareil 
Neutralization Number 





Many operators change oil when Rate of separation from water con- 
acidity reaches this range. 


siderably reduced in this range. 


Turbine Oil 
neutralization number 


... why to keep it low—and how! 


Definition. The amount (or concentra- 
tion) of the acids found in turbine oils 
is usually expressed as the neutralization 
number. This is the number of milli- 
grams of potassium hydroxide (KOH) 
per gram of oil required to neutralize 
the acid. 


Why acids form. Some turbine oils de- 
velop acidity because they contain hy- 
drocarbons which readily absorb oxygen 
and turn into acid when they do. Certain 
highly refined oils become acidic be- 
cause the refining has removed natural 
oxidation inhibitors. The close mixture 





of the oil with air, at high temperature 
and in the presence of various metal; 
accelerates the process. 


What acids do. Although very weal 
these acids slowly attack metal surface 
forming metal soaps. Both the acids an 
the soaps are strong emulsifiers, so tha 
high acidity always means a poor rate o 
separation from water—poor demuls: 
bility. As the concentration of these me 
tallic soaps increases, some of them n: 
longer remain soluble in oil, but deposi 
in the cooler parts of the system. Thes 
deposits are part of the sludge whic! 
forms when conventional oils are use 


What degree of acidity is harmful? Icha 
been found that turbine oils havin; 
acidities equivalent to about 0.3 mg 
KOH /gm of oil almost always show only 
fair rate of separation from water. When 
acidities reach 0.5 to 0.8, the emulsion 
test is usually poor, and many operators 
change oil. This is a place where Non 
pareil Turbine Oil has a notable advan- 
tage—we guarantee that its neutraliza- 
tion number will not exceed 0.15 for the 
life of the turbine. This results in main- 
taining high demulsibility. 


Why Nonpareil’s acidity stays low. Poten 
tial acid-forming hydrocarbons are pres 
ent in all oils used in the manufacture 
turbine oils. We know of no refin 
process alone which will remove ali « 
those hydrocarbons. We render them 
harmless in Nonpareil Turbine Oil by 
adding an inhibitor. This inhibitor is 
patented and is one reason why only Non- 
pareil offers such assurance of extremely 
low acidity. Service records show that 
acidity in Nonpareil usually remains far 
below the guaranteed top of 0.15. In 
hundreds of turbines, neutralization 
number has remained at 0.05 after 5 to 
15 years, without batch treatment, rest- 
ing, or replacement. 

A Standard Lubrication Engineer will 
gladly answer any further questions you 
may have. Just write Standard Oil Com- 
pany (Indiana), 910 S. Michigan Ave., 
Chicago, Illinois, for the Engineer near- 
est you. In Nebraska, write Standard Oil 
Company of Nebraska at Omaha. 


| OIL IS AMMUNITION ...USE IT WISELY 


* * 








NONPAREIL 
TURBINE OIL 


STANDARD OIL COMPANY (INDIANA) 


* LUBRICATION ENGINEERING 
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